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Metal Planing Machine. 
The accompanying cut represents a type 
of planer lately brought out by The G. A. 
Gray Co., of Cincinnati, Ohio. The con- 
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struction is such that the machine may be 
built with left-hand upright extended to 
take in any desired width—within certain 
limits—at a very small additional cost of 
construction, thus providing for a large 


range of work with a comparatively small 
planer. By this arrangement the front side 
of the machine is not disturbed, and the 
convenience of parts which are to be 
handled by the operator remains unim- 
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which have been described in former issues 

of this paper, are set well back, out of the 

way of the side heads, allowing them room 

for adjustment to any angle, and to be run 

down below the platen when not in use. 
ee ees 


MeErAL PLANING MACHINE. 


paired. The cross rail is in each case de- 
signed to suit the increased space, the box 
bracing on the back being proportionately 
increased in its cross-section. 

The driving and feeding mechanisms, 





It is said that the P. R. R. proposes to 
abolish all grade crossings between Jersey 
City and Philadelphia. This would give an 
opportunity for Le Van’s 90-minute train 
between these points. 


Notes from the Bermudas, 


By WALTER B. Snow. 





To a mechanically inclined American 
visiting the Bermudas, a trip to Her Maj- 
esty’s Dockyard, at Ireland Island, is cer- 
tain to prove interesting. Particularly, as 
it reveals much of English mechanical 
methods and gives us some idea of the 
equipment of this important station of the 
British North Atlantic squadron. 

Above all, we had expected to see more 
massive tools and capacity for handling 
large and heavy work, as in our own 
Brooklyn and Charlestown Navy Yards. 
But this isa repair rather than an equip- 
ment station, and the plant appears to have 
been installed accordingly. As we enter, 
by authority of our passes, we are requested 
to register and state our business or occu- 
pation. Then under the guidance of a dock- 
yard policeman, we are conducted through 
the various buildings, are really told but 
little, are forbidden to make any sketches, 
and even requested to keep out of sight the 
note-book in which we attempt to record a 
few facts. 

The plate shop, which we first enter, is 
reasonably well fitted for shearing, punch- 
ing and rolling sheets of moderate size. The 
line shaft attracts our attention instantly by 
its very slow speed, and we note that the 
power from the main shaft, which runs at 
right angles to line shaft, is transmitted 
through bevel gears. A traveling crane 





serves to handle material in all parts of this 
shop. 

In the foundry—a building of very mod- 
erate size—we find three cupolas, with pro- 
vision for running a continuous heat and 
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producing a few castings of considerable 
weight, measured perhaps as much by the 
capacity of the overhead traveling crane, 
viz , 8 tons, as by anything else. 

In the smith shop is to be seen only one 
steam hammer of very moderate size, the 
capacity of which could not be determined. 
Substantial wrought-iron forges line the 
sides of the shop, with large hoods dis- 
charging the smoke into chimneys built 
into the outside walls. A cumbrous blower 
of Lloyd’s make furnishes the blast. 
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operating, condensing, under 45 pounds 
pressure and about 27 inches vacuum. 
Power is transmitted from the crank-shaft 
through bevel gears to the jack-shaft. It 
made one positively weary to stand and 
watch the snail-like operation. 

The shops, well protected by the massive 
fortifications, are very attractive in their de- 
sign and color, being constructed of the 
coral formed rock of the island. But the 
floors impress us more vividly, particularly 
in the machine shop, where we find a cob- 
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Fig. 13. 


The motive power is, however, the source 
of greatest interest to us. This plant can 
scarcely be considered most modern in its 
design and operation, but it is most dis 
tinctly un-American. The engine, of anti- 


quated beam type, with beam above, has a 
cylinder which we estimate as about 24 
inches diameter by 42 inches stroke and is 
running ataspeed of only 16 revolutions 
per minute. 


The gauges show that it is 
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ble stone arrangement worse than that of 
many city streets. The inconvenience of it 
is, however, somewhat avoided by a system 
of transfer cars and tracks and overhead 
traveling cranes. In this shop we see the 
largest planer in the yard, capable of plan- 
ing only about five and one-half feet square, 
and the largest lathe, which by estimate— 
not by measurement, which was forbidden 
—would handle a shaft some 30 feet long 
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and at the gap would turn about six feet 
diameter. Small tools in ordinary variety 
complete the equipment. Nothing extra- 
ordinary in size or design and everything 
English, of course. We are informed that 
some 500 men are regularly employed in 
the shops, which includes carpenters, sail 
makers, riggers, and the like. 

The wonder of the dockyard is, however, 
the massive floating dock, 381 feet long, 
124 feet broad, and 74 feet deep. This was 
built in England, and towed across the 
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that when properly sunk and leveled, the 
largest ironclad can be floated in, the ends 
closed and tightly calked, and the water 
then pumped from the interior of the dock 
In the case of vessels of moderate size the 
ends are not closed, for the removal of water 
from the compartments renders the entire 
structure sufficiently buoyant to raise the 
keel to the water level. 

We are limited to about one and one-half 
hours for our visit, and consequently our 
inspection is cursory, and we are unable to 














Fig. 14. 


AND TooL GRINDER 


Atlantic to its present location It is con 
structed throughout of plate iron, the inner 
and outer shells being rigidly braced and 
united by an intricate system of cross plates 
and angle irons, forming 48 water-tight 
compartments. The entire structure is said 
to weigh 8,200 tons, and by the depth marks 
we see can be sunk 34 feet. Four steam 
pumps upon either side serve to fill the 
compartments, or empty them at will, so 


obtain the information we desire. Never- 
theless, we depart with the greatest of re- 
spect for the naval prowess of our English 
cousins, but still firm adherents to our 
American shop methods. 

ee 
Universal Cutter and Tool Grinder—II. 





Continuing from last week our descrip- 
tion of the construction and method of 
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operation of the universal cutter and tool 
grinder made by the Cincinnati Milling 
Machine Company, Fig. 9 (page 2), represents 
the machine as arranged for grinding work 
revolved upon dead centers by a round belt. 
In this case the entire table is swung around 
the column simply to allow the wheel shown 
to grind close to the shoulder; but since 
the center line of work remains parallel to 
the slide the work produced is cylindrical. 

In Fig. 10 the centers are shown set at an 
angle to the slide for grinding taper work, 
and when so set, the entire table with 
centers can be swung about the column to 
present the wheel to the work in the most 
favorable position without affecting the 
taper of the work. 

Fig. 11 gives the method of grinding the 
sides of thin saws upon their sides, slightly 
hollow, a face-plate with taper bushing for 
holding the work being furnished for this. 
This face-plate is held on a taper arbor 
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swivel vise as shown at Fig. 15, where a die 
is shown as being ground upon its upper 
face by a cup wheel. 

At Fig. 16 the vise is shown swiveled for 
grinding a different job. All the swivels 
about the machine, including that on the 
vise, are graduated. 

At Fig. 17 is shown a method of grind- 
ing gauges. 

Metal tubes can be cut off smoothly and 
quickly by means of an emery wheel about 
7; thick as shown at Fig. 18, a brass tube 
1’ diameter having been cut off in this 


manner in 10 seconds. 
—_—__ => —___——_ 


Comparative Density of Solid and 
Fluid Iron. 





By I. McKim CuHaAsr. 


The inquiry in your issue of the 8th of 
March, 1894, as to whether cast-iron ex- 
pands in passing from the solid to the fluid 









































Fig. 15. 
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Fig. 17. 
UNIVERSAL CUTTER AND TOOL GRINDER. 


fitting into the cutter spindle, which is 
made to revolve by clamping the loose 
pulley to it. 

At Fig. 12 is shown the method of grind- 
ing a slitting knife having beveled edges. 

Fig. 13 illustrates the method for inter- 
nal grinding, an extension spindle carrying 
a small emery wheel being screwed on main 
spindle. In order that the table may not 
strike the headstock it is set at an angle of 
about 25 degrees, and the swiveling head 
holding the work is set at the same angle in 
an opposite direction, to bring the work 
parallel with line of motion. 

A shear plate, such as is used on lever 
shears for sheet metal, is being ground at 
Fig. 14, there being in this case a special 
fixture for holding the blade. A very large 
variety of similar work can, however, be 
ground upon the machine by being simply 
clamped direct to the table, or held in a 


condition, brings forward the old question 
of the comparative density of solid and 
fluid iron. This phenomenon was regarded 
as one of the unfathomable mysteries, until 
Mr. Thomas Wrightson, of England, dem- 
onstrated that iron will both sink and float 
in the liquid, according as its temperature 
is far removed or approximates that of the 
iron in its liquid state. He also showed 
that there is an expansion of the iron in 
passing from the solid to the liquid condi- 
tion, its behavior during this transforma- 
tion being similar to that of water, but in 
a less pronounced degree. Mr. Wrightson’s 
apparatus consisted of a registering device 
driven by clock work, which caused a 
diagram to be traced. In application the 
apparatus was supported by a tripod A 
rod, upon the lower end of which a sphere 
of cast-iron was fixed, depended from the 
registering device by this rod moving up 
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and down; while the clock work was in 
operation a diagram similar to that of an 
indicator was traced. 

The apparatus was placed over a ladle of 
liquid iron of the same quality as that of 
the sphere on the end of the rod. The 
diagram revealed that when the sphere was 
first immersed it sunk in the liquid, but 
soon became expanded by heat and floated ; 
the sphere’s buoyancy increased as its ex- 
pansion progressed, until the sphere attained 
a plastic condition, when its least density 
was recorded. In this condition it was on 
the verge of liquefaction, and could be 
easily pierced by a rod. 

According to the foregoing, your assump- 
tion that cast-iron follows the same law 
that water does, and expands about the 
time of solidification, is correct. Its plastic 
condition when most expanded enables it to 
take the impression of the mold with fidelity 
and retain it when solidified. 
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Fig. 18. 


If it was not for this quality of a 
liquid metal expanding in passing 
to the solid state, there would be no 
sharp features in castings. 

The expansion of water in freezing 
was formerly regarded as a remarkable 
exception to the supposed law that 
all substances contract with diminish- 
ing temperature. But there is good 
reason to believe that all substances 

which crystallize in parting with heat follow 
the same law that water does, that they 
all have a point of maximum density in 
the liquid state from which they expand 
with an elevation or diminution of tem- 
perature. Both bismuth and zinc and 
doubtless other metals in solidifying can 
be made to produce a similar effect to that 
of water in freezing and rupture a vessel in 
which they are confined. 

Owing to incomplete solidification at 32 
degrees ice will continue to expand for a 
few degrees below, but after complete 
solidification it will contract with a diminu- 
tion of temperature. This fact, I believe, 
was discovered, if memory does not betray 
me, by Sir Wm. Thomson, but its co-efficient 
of contraction, so far as I am aware, has 
never been ascertained. 

In comparing the density of ice and 
water by placing the former in the latter, 
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there is generally but a few degrees differ- 
ence in their temperatures, and it always 
floats. But when solid iron is placed in the 
liquid metal there is probably a difference 
of 3,000 degrees or more in their tempera- 
tures, and the contraction of the solid iron 
had taken place throughout this range of 
temperature. If ice could be reduced in 
temperature to somewhere near the absolute 
zero it is probable that its contraction would 
increase its density sufficient to make it 
greater than that of water at its maximum, 
which is at 89.8° Fahr., the ice would then 
be capable of producing the various phenom- 
ena Mr. Wrightson observed with iron in 
the solid, both sinking and floating in the 
liquid. Nor would it require an improba- 
ble amount of contraction to produce the 
above result, when the exceptional amount 
that water expands by the agency of heat 
is considered. Let it be assumed that to 


reduce ice toa greater density than that of 












water at itsmaximum 
) density, its tempera- 
: ture is required to be 
reduced 460 degrees, 
or from 82 degrees to 
minus 428 degrees, 
its co-eflicient of con- 
traction would then 


equal tgp = 000198; 


or about 6.6 times 
that of zinc. But 
\., the co-efficient of 
zinc is more than 
three times that of 
platinum. 

: ee ae 

In 1828 there were 
68 French steam- 
boats, the highest 
rated horse-power being 160. 

- ae - 
Arithmetic of the Serew and of Sym 
metrical Rings—Itl. 
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We come now to the second case in the 
computation of the interspace of a triangu- 
lar threaded screw, that is to say, a screw 
wherein the bases of the convolutions do not 
abut, this construction being shown in Fig. 
7, page 4, in the previous article. The rule 
(Rule V) for the computation in this case was 
also given in the last article, and the geomet- 
rical basis of the rule was therein illustrated 
by Fig. 9. These are again referred to for the 
present purpose of giving a practical ex- 
ample. 

Example.—In a screw 10 inches long and 
8 inches in diameter over all, the diam- 
eter of the barrel being 6.5 inches, base 
of thread, # inch, as measured on a line 
parallel with the axis of the screw, and the 
pitch of the screw being 1 inch, what will 
be the content of a single convolution of the 
thread, a single convolution of the inter- 
space, the total content of the thread, and 
the total content of the interspace? 

Fig. 11, drawn to scale, shows that the 
bases of the convolutions are separated by a 
distance of + inch, 
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For computing the cdntent of a single 
convolution of the thread we use Rule ///, 
given in my previous article, printed in 
issue of January 25th. 

First and Second Operations.—The area 
of a circle whose diameter is 8 inches, we 
find to be 50.2656 square inches. The area 
of a circle having a diameter of 6.5 inches is 
33.1832 square inches. 

Third Operation.—Multiplying these areas 
together, and extracting the square root of 
the product, we get 

af/ 50.2656 83 1852 40.84. 

Fourth Operation.—Adding the two areas 
and the square root of their product to- 
gether, we have 

50.2656 -+- 83.1832 + 40 84 = 124.289; 
and multiplying this by 0.25, which is 4 
of the thickness of the base of the thread 
measured On the base line, we obtain 
31.07225 cubic inches, which is the total 
content of the two frustums a / ¢ d and 
abe' d, Fig. 6. 

Fifth Operation.—The area of a circle 
having a diameter of 6.5 inches we have 
already found to be 33.1832 square inches. 
Multiplying this by the thickness of the 
base of the thread, we have 

83.1882 x 075 = 24.8949. 
Subtracting this product from the content 
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obtained in the fourth operation, we have 
31.07225 — 24.8949 = 6.17735 cubic inches, 
which is the desired content of a single 
convolution of the thread. 

For the interspace, we proceed as directed 
in Rule V, which in the first part also refers 
to Rule IV, both these rules having been 
printed in my previous article, already 
referred to. We first find the content of a 
single convolution of an interspace, the 
same as though the thread bases abutted. 

First Operation.—The area of a circle 
having a diameter of 8 inches we have 
already found ; it is 50.2656 square inches, 
and this multiplied by the thickness of the 
thread base gives 

50 2656 x 0.75 = 37.6992 cubic inches. 
The sum of the two areas added to the 
square root of their product, and multiplied 
by 4 the thickness of the base of the thread, 
has also been found while computing the 
thread, as the result of the fourth operation 
in that computation; so we may save labor 
here, and take that result; it is 31.07225 
cubic inches. Subtracting 31.07225 from 
37.6992, we get 6.62695 cubic inches, which 
would be the content of the interspace if 
the thread bases abutted. To this must be 
added the content of an intermediate ring, 
Fig. 9, whose rectangular cross-sections are 
ece c andd/jd' 7’, this content being com 
puted by the same method (/iu/e /) as 
though it were a ring equivalent to a rect 
angular thread. We have 
(50.2656 XX 0.25) (88.1882 *« 0.25) 

(20.0824 « 0.25 = 5.026 cubic inches); 
and this, added to the content of the inter- 
space obtained as though the thread bases 
abutted, gives us 
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5.026 ++ 6.62695 = 11.65295 cubic inches 
as the desired content of the interspace, 
which, for ordinary calculations, may be 
written as 11.653 cubic inches. 

For the content of the entire thread, and 
of the entire interspace (the pitch being 1 
inch and the length 10 inches) we have, for 
the thread, the following proportion: 

1 : 120 :: 6.17735 : total content of thread, 
which we find gives us 741.282 cubic inches. 

For the interspace we have the following 





proportion : “ 
1 :120::11.653 : total content of inter- 
space. 
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THE SCREW. 


From this we get the total content, 1,398.36 
cubic inches. 

If we now scrutinize the rules so far 
given, it will be seen that they involve rules 
for obtaining the content of a frustum of 
and the content of a cylinder ; 
and by adding, subtracting, or in some way 
combining these, we get the volume of a 
ring whose content is equal to that of a 
screw thread having a like cross section, 
when the section is made in a plane that 
coincides with, and includes the axis of the 
screw. By first enunciating the rules for 
obtaining the content of the frustum of a 
cone, and for that of aring of rectangular 
cross-section, we simplify Rules 77, 7V and 
V, already given, and some which are to 
follow. 

To find the content of a frustum of a 
cone, Fig. 12, a double frustum like that 
shown in Fig. 13, or a solid made up of any 
number of frustums like those shown in 
Figs. 14,15 and 16, the following rule ap 
plies. In these figures the diameter a / is 
usually called the greater diameter, ¢ / the 
smaller diameter, and e/ the height. 

Rule VI.—To find the content of a frus- 
tum, or double frustum of a cone, or of a 
solid composed of any number of frustums 
of equal dimensions : 

1.—Add together the area of a circle hav- 
ing the larger diameter, the area of a circle 
having the smaller diameter, and the geomet- 
rical mean of the two areas. 

2.—Multiply the sum so found by one- 
third of the total height. 

In applying the above rule, if the areas 
are found in square inches the height must 
be taken in linear inches. In general, the 


a cone, 
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height must be expressed in linear units of 
the same name as the areas; and the con- 
tent found will then be in cubic units of the 
same name. 

The geometrical mean of any two quanti- 
ties is the square root of their product. 

To find the content of a circular ring of 
rectangular cross-section, Fig. 4 (first article 
of this series, issue of November 16, 1893), 
inspection of the figure herewith produced 
shows that the ring is composed of the dif- 
ference between the larger cylinder ace wv, 
and the lesser one) dd’. Hence the rule 
is as follows: 

Rule Vil.—From the content of a cyl- 
inder having the given larger diameter (a 
in the figure) and the given height (¢/), 
subtract the content of a cylinder having the 
given smaller diameter and the same height. 

Note.—The remarks as to correspondence 
in the names of linear, square and cubic 
units, made in the paragraph under [ule 
VI, apply to this rule also, and, generally, 
to all operations in mensuration of surfaces 
and solids. The method of finding the con- 
tent of a cylinder is given only for the 
benefit of those young readers who may 
wish to study these rules, but who have not 
yet taken a course of instruction in men- 
suration. If a table of areas of circles be 
not at hand, the area of any circle may be 
found by multiplying the square of its 
diameter by the decimal 0.7854. The area 
once obtained, the content of a cylinder 
having the given diameter is found by 
multiplying the area by the height. 

Rule IIT, in the previous article, may 
now take the following condensed form : 

To find the content of a single convolution 
of a triangular threaded screw, commonly 
called a V-threaded screw. 

Rule VI1I,—Find the content of a double 
frustum of a cone, the larger diameter of 


which is the diameter of the screw over all, &. 


and whose smaller diameter is the diameter 
of the barrel or core of the screw, and whose 
height is equal to the thickness of the base 
measured on a line parallel with the axis of 
the screw. 

2.—From the content, so found, subtract 
the content of a cylinder having the same 
height and a diameter equal to that of the 
barrel or core of the screw. 
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Example.—The diameter of a screw over 
all is 3 inches, the diameter of the core or 
barrel is 24 inches, and the the 
thread is } inch; what is the content of a 
single convolution of the thread ? 

First Operation.—The area of a circle 
having the larger diameter (Fig. 13) is 7.0686 
square inches. The area of a circle having 
the lesser diameter is 4.9087, and the geomet 
rical mean Rule VI) is 
5.8904, Adding these numbers together, we 
have, 


base of 


(see remark under 








DRILL SOCKET. 


Marcu 22, 1894 


7.0686 +- 4.9087 +- 5.894 = 17.8677 square 
inches ; 

and multiplying this by } the total height 

we have, 
(17.8677 K + X 4) = (17.8677 X 3) 

= 1.227175 cubic inches, 

which is the content of the double frustum 

of a cone having the given diameters and 

height. 

Second Operation.—The area of a circle 
having the smaller diameter is 4.9087; and 
this multiplied by the height (4 inch) gives 

(4.9087 x 4) = 1.227175 cubic inches, 
or the content of a cylinder having the 
given lesser diameter and the same height. 

Third Operation.—Subtracting the con- 
tent of the cylinder from that of the double 
frustum, we have, 

1.48898 — 1.227175 0.261805 cubic inc] 

as the desired content of a single convolu 

tion of the thread. 
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Combined Note-book and Transcribing 
Rest. 





We illustrate herewith a combined note 
book and transcribing rest which seems 
very 


to possess 
tages. 


some decided advan 
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NOTE-BOOK AND TRANSCRIRING 


The cover of the book (which is of leather 
is composed of three parts of equal length, 
jointed together at two points. 
At one of these joints the leaves 
of the book are secured by a sim 
ple rubber band in such manner 
as to be easily taken out and 
replaced. 

t can be used as a note-book in 
the usual manner; being of con 
venient size for the pocket, and 
when notes are to be transcribed 
by typewriter or otherwise, it 
becomes a very convenient 
efficient rest or copyholder, as 
shown where the three parts of 
the cover form an equilateral tri 
angle, and the notes are held in 
convenient position, 

For engineers or mechanics a 
book is provided with leaves ruled 
in squares 4 inch in 
faint lines and 1 inch 
blocks more distinct, 
which is thus very 
useful for sketches as 
well as notes, and when 
these must afterwards 
be put in permanent 
form the feature by 
which the book iszheld 
at a constant and con 
venient angle, and will 
keep its position upon 
a table in front of 


and 


i 
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the worker, is a valuable one. 

Cuts show cover in three positions 
as for the pocket; open for taking notes 
and in self supporting transcribing position 
It is made in various styles by the Greble 
& Wallace Co., Hamilton, Ohio. 
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A New Drill Socket, 


-closed 





Users of twist drills understand that usu 
ally the weakest point in such drills is that 
by which they are driven; if they have taper 
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shanks the flat is very apt to twist off or 
ruin the slot in the socket, while straight 
shank drills, especially the larger sizes, slip 
in the chuck. 

We illustrate herewith a device recently 
prought out by the Cleveland Twist Drill 
Company, of Cleveland, O., which is de- 
signed to obviate this difficulty. 

“A steel key is let into one side of the or- 
dinary socket and its inner side engages in 
a groove or flattened place prepared for it 
on the shank of the drill. A slight turn of 
the eccentrically counterbored sleeve or col- 
lar fastens or locks the key securely in its 
seat, and then the drill cannot be turned in 
the socket or pulled out. This key is so 
located in the body of the socket that the 
tang on the drill shank will fit into the usual 
slot or recess prepared for it, so that both 
are used in driving. 

The advantages arising from the fact that 
the drill cannot be pulled out till the collar 
is turned back and the key released are self- 
evident. Heavy tools have a provoking way 
of dropping out of their sockets at most in- 
opportune times, and many drills are dulled 
or spoiled by tapping them into place with 
ahammer. If this device is put directly 
onto the drilling machine spindle, heavy 
under-cutting can be done with boring bars 
and the labor necessary to turn over heavy 
castings largely avoided. These grip sock- 
ets will hold just as well and securely 
straight shank drills, and are furnished with 
4”, 2, , F and 1” holes for straight shank 
drills. The company propose to put the 
necessary groove in the shanks of all their 
drills, so that they can be used in these grip 
sockets or not, just as the purchaser may 
prefer. A drill that has had} the tang 
twisted off can be made as good as new for 
use in this grip socket by milling a half- 
round groove in the shank, or if it is not 
convenient to mill it, a flat place can be filed 
or ground on the shank, care being taken that 
such groove or flat place has a taper the re- 
verse of that on the outside of the shank, as 
shown in the section drawing c‘ the illus- 
tration. The small cut illustrates the re- 
r at.shel! sockets used with the ‘‘grip.” 
The Twist Driii! Company have applied the 
gripping device directly to several drill 
press spindles, and furnish collars properly 
constructed for that purpose. Special ma- 
chinery has been put in for making these 
“crips,” and, as all parts will be made by jigs 
and to standards, duplicate parts can be fur- 
nished at any time. 
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LETTERS FROM PRACTICAL MEN. 
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Device for Drill Jigs—Limit Gauges, 
Kditor American Machinist : 

Since the appearance in your columns of 
my communication of the 22d ult., I have 
received from the Brown & Sharpe Mfg. 
Co. aletter, the substance of which is as fol- 
lows : 

‘‘We have read your letter In the AMER- 
iCcAN MACHINIST to-day, and have thought 
that it would be well to have it understood 
that the ‘Device for Drill Jigs,’ or, more 
properly, for laying out templates, was in 
vented by Mr. Cyrus Carleton about the 
year 1874, and that the Limit Gauges were 
first used, as far as we know, about 1860, 
and were the result of consultation between 
Messrs. Joseph R. Brown and Charles H. 
Willcox in developing tools for making the 
Willcox & Gibbs sewing machines. Both 
the ‘Device for Drill Jigs’ and the Limit 
(rauges, you know, have been in constant 
use in our works since they were origin- 
ated.’ 

The above quoted letter, of course, makes 
the matter sufliclently plain without any 
further statement from me on that score, 
and I gladly present it that full justice may 
be done to all concerned. 

In explanation, I may be pardoned for 
saying that I went to work in the Brown & 
Sharpe shops in 1872, and previous to the 
receipt of the above quoted letter had no 
doubt whatever that the method alluded to 
for jig making had been used there for 
me time previous to that date. I had sup- 
posed that it was already old in 1872, and 
und no knowledge of who it was that in 
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vented it. Of course, I never have claimed 
it as my method, either in my communica- 
tion of the 22d ult., or elsewhere, but pre- 
sented it simply as a better method than 
those commonly used, knowing at the same 
time that no secret had been made of it at 
the Brown & Sharpe shops, and that hun- 
dreds of mechanics who have worked there 
from time to time were familiar with it. In 
fact, Ifind that in the AMERICAN MACHINIST 
of July 17, 1890, Wendell Willis described 
the same method more in detail than I did, 
though without a sketch, and did not men- 
tion the origin of it. 

As to the limit gauges, I think very few 
mechanics who read the AMERICAN MACHIN- 
ist will for one moment think that I in- 
tended to claim to be the originator of limit 
gauges, or even that my article was intend- 
ed primarily or mainly to advocate their 
use. The time has long since gone by when 
that is necessary. I intended only to bring 
up the subject of the proper allowance, or 
variation from standard size for the two 
ends of such a gauge. 

I may say, however, that I believe the 
limit gauge with the ‘‘not go in” end short- 
er than the other end is my own idea. It is 
of no great importance, perhaps, but the 
end which very seldom or never is inserted 
ina hole is subject to practically no wear 
in use, so that it does not need to be so long 
and the difference in length serves to make 
the two ends very readily distinguishable 
without the necessity for stopping to look 
at the marks upon the gauge, and that re- 
sults in some economy of time. At least, I 
never saw a gauge so made, until very re- 
cently, by myself. 

As to the proper limit of variation to be 
allowed for the respective ends of a limit 
plug gauge, there is some variance of prac- 
tice on that point aside from that called for 
by the nature of the work to be done. My 
own belief at present is that the practice of 
making the ‘‘go in” end of such a gauge, 
say, .001° below size is wrong. Such a 
gauge with its ‘‘not goin” end, say, .001” 
large and ‘‘goin” end .001 ‘small allows a total 
variation in holes bored or gauged of about 
.002'', and a hole passed by such a gauge 
may be .001” less or .001’’ above standard. 

Now suppose the limit ring or snap gauge 
allows the shafts to vary in the same way. 
The result cannot be interchangeability; for 
work so bored and turned may be all the way 
from .002" loose (shaft .001'’ small and hole 
.001” large) to the other extreme of lacking 
.002" of going together, which would be the 
case where the shaft was .001” large and 
the hole .001° small. And we should be 
but little better off if the shafts were made 
exactly to standard size, for in this case it 
would still be possible for the sizes of hole 
and shaft to overlap by .001 
go together. 

But if the ‘‘not go in” end of the plug 
gauge were made standard, and the ‘‘go on” 
ring or snap gauge were also standard, the 
work would always go together, the allowed 
variation from standard merely making the 
fit more or less loose, according to the limit 
of variation allowed. 

Of course, if it is desired that the fit shall 
be, for instance, always at least .001' loose, 
then either the ‘‘go in” end of the plug may 
be .001" above standard, or the ‘‘go on” 
ring or snap gauge may be .001'° below 
standard, but for obvious reasons the latter 
will usually be preferable in practice. 

My impression has been that limit gauges 
are much older than indicated in the above 
quoted letter, and perhaps some of your 
readers can give some account of their ori 
gin. If so, I should be very much interested 


in knowing more about it. 
J. A. MCGREGOR 


and refuse to 


Sound Castings, 
Editor American Machinist : 

Mr. Ramp, in AMeERICAN MACHINIST’, 
March 8th, seems to have tried treatment 
with his castings that, carried out by an in- 
telligent molder and with good iron should 
produce good castings, 

I should consider pouring them at the 
bottom with one or two gates at an angle 
to give the iron a whirl, a good if not the 
best possible way. 
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I would suggest coating the chills with 
red lead and oil. This is an excellent treat- 
ment for chaplets, etc. E. TROWBRIDGE. 

New Haven, Conn. 


Says it is an Old Device. 
Editor American Machinist : 

You printed an article in your esteemed 
paper of February 1st with the title ‘‘Some 
New Emery Wheels.” Allow me to say to 
you that these wheels are not new; they 
have been more or less in ase in Germany, 
France and Italy for seven years. 

These wheels were first manufactured in 
France at Clomery. Were put in use in 
some of the railroad shops in France, and 
in some of the rolling-mills in Italy, but for 
general use they were not practical on ac 
count of its being necessary to constantly 
change the flanges; you will therefore find 
very few of these wheels now in use. Al- 
low me to say that I have been a practical 
emery wheel manufacturer for many years 
in Europe, and consequently have known 
personally all about the experiments with 
this wheel in Europe. I. SCHONBURG. 

New York. 


Bed Plate for Hydraulic Crane,— Hand 


Sketching, 
kiditor American Machinist : 

Herewith Linclose a drawing of the above. 
Some years ago I was told by my employers 
that they intended building a hydraulic 
crane as per drawing that had been pre 
pared for same, and wanted to know if I 
could make the pattern for the bed plate. 

The only lathe I had was one of 20-inch 
swing, and so fixed that the ‘‘ head-stock” 
came close to the wall. The countershaft 
was only long enough to carry cone to 
drive, when in ordinary position, so I could 
not bring the work to the tail-stock end. I 
proceeded as follows : 

First, I found that the smallest step on 
the counter cone would drive it too fast for 
safety, so I turned a pulley the size re 
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quired, of wood, and clamped it to the 
countershaft, then built a temporary bed to 
carry the head stock and allow the work to 
swing over the end of same, but I had to 
fix it a distance of 12 feet away from its 
usual place. When I had hunted up 
enough old belting to meet the case, my 
next point was to arrange something to 
start or stop; this I accomplished with 
about 35 feet of bell cord (as used on trains) 
and two sheave pulleys, sundry guides, ete. 
Then I could make it ‘‘run,” but it 
‘wonderful if not fearful.” If you look 
at the sectional view it will be seen that the 
largest diameter measures 3 feet 8 inches, so 
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I concluded to make a board the thickness 
required and of octagon shape, as seen in 
plan view. 

The frustum of cone part was built up 
in the usual way with part / on top, then 
the base or part « was fastened to face- 
plate, and exterior of frustum turned to 
size; also the top of same bored out to 
enable the molder to pack the sand in around 
the parallel ring ¢, which would be in the 
pit, and could not be got at any other way. 

It was next reversed in the lathe, and 
after sawing away most of the interior of w, 
the rest of the turning necessary was done, 
and most of the trouble was over. 
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The upper ring Was built up on a separate 
face-plate turned to size and secured in 
position. 

After which I made a square frame halved 
together at the corners, and of a size to 
just touch four of the sides of the octagon, 
and to finish 5 feet 4 inches by 5 feet 4 inches 
outside. The corners 1, 2,3 and 4 were next 
fitted and well secured with glue and nails, 
and after the joints were all dressed off, 
left an even surface. All that remained to 
do was to turn the different seats, which was 
done with the lathe in original position and 
consequently revolved at a much faster 
speed, fasten in place, bore bolt holes, and 
the job was ready to be shellaced, etc. The 
job gave satisfaction in every respect, but 
what has puzzled me a great many times, is 
that the firm could see the necessity of 
hydraulic cranes and many other improve- 
ments, but they have never waked up to the 
fact that the patternmaker did, and still 
does need a larger and better lathe, also 
more elbow room. 

In your issue of March 1st, page 4, I read 
with interest the remarks concerning free- 
hand sketching, and would like to add the 
following. I have proved its convenience 
and have also been inclined ‘‘in spots” to 
wish I never knew how to make one: 

About fourteen years ago I was in Eng- 
land, in the employ of a prominent builder 
and contractor; soon after I entered his 
employ I was put in charge of a job in the 
country, and had to send ‘‘home” for dif- 
ferent material and hardware to match 
others, as it was partly a repair job. I was 
not very well up with the names of many 
things, but I could make a fair sketch, which 
I did, and it filled the bill every time. 

On the other hand, in my present position, 
I am known to have sketched castings that 
have needed patterns to duplicate same, 
taken them, and made the patterns from 
them without further drawings. The result 
is that my superior must have gotten it into 
his head that if a man can work from a 
five-minute sketch (in some cases) it must 
be foolishness to waste time to 
proper working drawing. 

I will give an illustration: In a branch 
shop some miles away the foreman had 
made an engine lathe that was giving good 
results, so this shop where I work de- 
cided to make one from the same patterns, 
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I was sent there to sketch the reverse gear 
and different arrangements of the lathe 
generally. In doing so, my hands would 
get soiled, having to take measurements of 
the grease-bedaubed parts, and as a result 
my sketches were somewhat blurred. Now, 
if I had to make working 
drawings from them, all would have gone 
well, but it would take too much time. 
The machinist would have been able to have 
read it intelligently, but as it was it was 
rather difficult, and I was called to explain 
quite often. 
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As toa man getting paid for the accom 
plishment, I am not sure that in every 
case does he realize any monetary benefit, 
but there is this much, it is a pleasure in 
itself, and I hope that these remarks will 
not hinder the boys from acquiring the 
ability to sketch. Wa. Newrron, 


Professor Sweet's Criticism, 
Vuchinist : 

The recent criticism by Professor Sweet, 
of Corliss engine at Philadelphia Centen- 
nial, kindly and courteous as it was, really 
more in the nature of a respectful sugges- 
tion from a son to a parent, came to me with 
something of a jar upon a spot where I was 
quite sensitive; rather, it brought out the 
fact that I wassensitive upon that subject. A 
relation of my experience in connection with 
that engine may not be without interest, as 
I believe it similar to many others. 

The writer, thena youth of 19, fresh from 
an apprenticeship of three years, and one 
year’s experience as journeyman machinist 
in a very small jobbing shop in a country 
town, arrived in Philadelphia one hot, 
dusty August morning, after a 48-hours’ 
trip by boat and rail; a raw country youth 
on his first trip from home alone. 


Kditor American 
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After due cleansing and refreshment I 
proceeded at once to the exhibition grounds, 
took the conventional ride upon the narrow 
gauge railway, alighted at the entrance of 
the main building, walked through with- 
out pause to the center of Machinery Hall 
and the Corliss engine. There I ‘‘took off 
my hat,” and for nearly two hours stood 
and enjoyed the spectacle of what to me 
was the embodiment of all that was proper 
in an engine. 

My sensations can be better imagined 
than described. The prevailing sense of the 
fitness of things formed impressions that, 
while I was not then able to analyze them, 
have colored my career since; doubtless this 
was the experience of others. Ambitions were 
aroused, a sense of the artistic side of ma- 
chine design was born (it grew slowly), a 
determination to learn and improve me- 
chanically was made, allin those two hours. 

I also began to lose a very large bundle 
of conceit, which I possessed, and com- 
pletely lost it during the following ten 
days. Since then I have had some experi- 
ence in design of machinery, a disciple of 
‘straight line” work to some extent, and if 
called upon to design a large vertical en- 
gine, would not curve the beams. Why ? 
We are becoming utilitarian; the secretary 
would object to pattern expense of curved 
beams; the foreman would object to the 
curved valve arms; straight arms are easier 
to polish, or, rather make them straight 
with elliptical section and paint them. 

I claim now that had those parts been 
made straight much of the beauty of mo- 
tion of that engine would have been lost; as 
it is, the ensemble was a poem of graceful 
motion—blank verse, but a poem neverthe- 
less that could not be produced by straight 
lines. 

An Eastern mechanic once said to me that 
one feature of that engine was that the 
“lines of stress” fell within the ‘‘lines of 
resistance,” an axiom which young design- 
ers will do well to paste in their hats. 

I did not know during those two hours 
that the fly wheel was a gear, nor that there 
were bevel gears under the floor. A fact 
that speaks volumes for the workmanship 
that produced such an effect. 

Not far from that Corliss engine there was 
exhibited a vertical engine making about 18 
revolutions per minute, an elegant, piece of 
work (with cabinet work attachments) made 
by Merrilees, Tait & Watson, Glasgow, Scot- 
land. 

Being an American youth, with accom- 
panying cheek, I asked the old Scotch at- 
tendant what he thought of ovr engine. ‘‘Oh 
itis gude enough engine, but they run it 
too fast !”’ 

Ihave heard the assertion made that the 
working drawings for the Corliss engine 
were made from figured sketches, prepared 
by Mr. Corliss, but cannot vouch for the ac- 
curacy of the statement. 

Much more might be said regarding im- 
pressions and facts, especially some we did 
and did not get at the World's Fair, while 
we will still retain our admiration for that 
“Jand mark” of American practice, the Cen- 
tennial Corliss engine. OBSERVER. 
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Something About Machine Shop Tools, 
Editor American Machinist : 

Mr, ‘‘Easy Way” in your issue of January 
25th tells of a single file being used 40 years. 
I would not undertake to tell a better story 
than this, but will do the best I can. Let 
more than one man examine a subject, and 
there is liable to be more than one conclu- 
sion. 

The only real quick way of deciding a 
matter is to let one do the deciding, but 
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when we want to get at the truth in this, 
as in many other things, the quickest way is 
not always the best. 

I have heard of the famous Damascus 
blades that were so hard as to resist every- 
thing short of a diamond, and at the same 
time were so flexible as to be tied in a knot, 
or something like it. 

I have myself made flat drills that in my 
opinion (at that time) were wonderful, won- 
derful because they would cut cold iron, 
which was a wonderful thing to me. 

It is fortunate for the world that I was 
not entering my experience on record at 
that time, or else there would be a record 
to equal the Damascus blade, or the 40 year 
file. 

I don’t see any tools now that cut near so 
well, probably because I push them harder, 
and the stock is harder. 

Sometimes a tool (like a man) is lucky 
enough to escape that chilled casting, that 
hard, sandy scale, or that hard spot on the 
forging, and many other places that spoil its 
mate which is not so fortunate. When a 
file is used only on work that is much softer 
than itself, it may last for months, but a 
single rub across a piece that is as hard will 
destroy it forever. I cannot agree with Mr. 
“Easy Way” that there is anything so very 
mysterious about the temper of a tool. 

I believe it is more a question of which of 
two tools receives the greatest punishment. 

When we rub a file against a chilled cast- 
ing that is as hard as the file, and about 100 
times as blunt, which of the two is going to 
get the worst of it? 

Any good file would last a surprising long 
time (for a file) if it were only used on stock 
much softer than itself, but how are you 
going to do this in a machine shop? 

Are you going to examine every piece of 
work with a magnifying glass for sand, or 
with a chisel for hard spots before applying 
your file? Would it not be cheaper to buy 
a new one every 10 years? 

I can’t help thinking that there are only 
two ways in the world that a file can wear 
40 years. One is that it be extremely fortu- 
nate, and the other that it be in the hands of 
a man whose easy ways will not allow him to 
push it real hard. 

I honestly believe that a good tool dresser 
can take steel in unannealed bars, of a qual- 
ity and temper that he is used to, and make 
you a number of tools so near alike in qual- 
ity, that it will bother you to prove which 
is the best. You may try one on a soft 
piece of stock and find it work fine, and 
then try another on the same piece, and find 
it work everything but fine, and say that 
the last one is not good, when the real 
trouble is that the last tool ran into a sand 
seam. 

A tool may work well turning soft iron 
and not work very well at turning the grind- 
stone, and I have seen wrought iron with 
sand enough in it to make quite a good 
grindstone. 

When a man takes a good piece of steel, 
heats it carefully, and refines it well under 
the hammer, and then carefully tempers it, 
he does all that anybody can do. 

If the steel has been well selected for the 
work, and the tool is properly shaped for 
work, you may expect to have a very good 
tool, but if you neglect any of these things 
you may expect to have a tool that is not so 
good. I fail to see any mystery in it. 

You may compare the tools you are using 
to-day with what you used when you were 
young (and green, perhaps,) basing your 
comparison upon your memory that badly 
needs correcting, and you think your pres- 
ent tools are very bad. If they are, you 
would not need to look far for the mystery. 
In a great many cases a tool is judged too 
hard or too soft when it breaks or dulls 
without taking the work into consideration. 
I have known of tools being returned from 
a long distance away pronounced too soft, 
and then we used them on the hardest stock 
we were in the habit of using—that is, un- 
annealed tool steel—and found them all 
right. 

I wish to call attention to the shape of 
the teeth of files. Fig. 1, perhaps, shows 
the bad points of ordinary file teeth to 
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rather a magnified degree of badness, but it 
will answer the purpose. Fig. 2 would be 
much better for iron or steel, but I imagine 
I hear some one ask how I would form such 
shaped teeth upon files. 

With automatic machines, I see no reason 
why the teeth of files could not be formed 
cheap enough by milling or planing. 

The work would not need to be done so 
cheaply as at present if there was a real ad- 
vantage in the quality of the files turned 
out. Besides the advantage of better shaped 
teeth, there might be a large gain by having 
the cutting edges nearer on a straight line, 
so as to more equally divide the work. 

It seems there isa missing link between 
filing and milling, and the other day I dis 
covered it. I was looking over some old 
wrecks of machines at an auction sale, and 
I was crowded against it. It was, I think, 
one of the old originals, with a spindle 
about as stiff as my finger, with a pulley on 
the end about the same diameter as the cut- 
ter that was mounted upon its center. Now, 
imagine a cutter with teeth about as fine as 
a bastard file, and the end of the feed screw 
flatted so as to be turned with the thumb 
and finger, or with a monkey-wrench, when 
your fingers get tired, and you have a 
pretty good idea of this part of the machine. 
A few feet from this machine I saw the 
missing link between an engine lathe and 
a clothes horse. If I only owned these two 
machines, and the set of whiskers I saw 
there, I believe I could go down to New 
York and start quite a show. 

I would not mean to show disrespect for 
those who, by their industry, started us 
toward learning, what we believe to be, 
better ways, but it seems as though this 
kind of an exhibition would be about right 
for those who insist upon using such ancient 
tools in these days. A MEcuanic. 
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Indicators and Indicator Rigs. 
Editor American Machinist: 

Permit me to say a few words about in- 
dicators and indicator rigs. I suppose the 
profession is well satisfied with the present 
perfected condition of the indicator. So 
far as the instrument itself is concerned, 
it seems to be all that could be desired. 
The trouble doubtless in making it a true 
index to the performance of an engine, 
arises chiefly from bad steam connections 
and actuating devices, to say nothing of the 
subsequent mathematical errors that creep 
into the measurement of its cards. As to 
pipe connections, there can be no question 
but that these should be as short as possible, 
and that straight-way cocks are preferable 
to globe valves, unless the valves be of a 
size larger than the pipe used, say }”, 
bushed down to 4”, 

In making use of an instrument of such 
delicate construction as an indicator must 
necessarily be, it is certainly proper to 
eliminate every element that tends to vitiate 
its performance. In the AMERICAN Ma- 
CHINIST of January 4th, Mr. Richards does 
not emphasize too strongly the importance 
of greater care in using indicators, when he 
says three fourths of the cards now taken 
are incorrect. Mechanically, his various 
reducing devices are faultless. 

Makers of indicators should provide some- 
thing better than reducing wheels, or lazy 
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tongs. But why not go farther, and dis. 
pense with the ‘‘spring of the cord,” by 
some device which will communicate g 
positive movement from the crosshead to the 
instrument. Whatever there may be of 
discrepancy in movement between the cross 
head and indicator drum, and charged to 
badly constructed reducing levers, it is 
doubtful whether this amounts to nearly as 
much as the imperfect and unreliable action 
of the indicator cord. 

It is hardly necessary for me to attempt 
a solution of this question. If the idea is 
worth anything, a suggestion may be 
sufficient. Obviously, a spirally grooved 
shaft, or tube, similar to that shown by 
Fig. 1, would serve to impart a rotary mo- 
tion, similar to that of the barrel of the 
instrument, the actuating nut being attached 
to the crosshead at a. Bevel wheels, or 
toggle joints, may make the connection 
with the barrel. Such a mechanism pos 
sesses another decided advantage over tlie 
cord attachment, in that it would produce 
a card of definite length (a point well taken 
by Mr. Richards) a thing hardly possible, 
we think, on account of the stretch and 
yield of the cord. Perhaps a rack and 
pinion attached to the indicator barre} 
would serve a better purpose than the spiral! 
tube as shown; this might get its motion 
from any of the present reducing rigs that 
are correct and reliable. 

The importance of having cards of defin 
ite and uniform length, cannot be over 
estimated, especially in facilitating compu- 
tations, whether made by the use of 
planimeter, or graphically. 

I might say here that I have little con- 
fidence in the correctness of the planimeter, 
for, like the indicator, its manipulation 
may be such as to render its work wholly 
unreliable. 

Here, again, is a field in which to cul- 
tivate inventive talent. Let some inventor 
of mathematical problem-working ma- 
chines give us an instrument that will 
not only make a card, showing the action 
of the steam 1u a cylinder, but also give the 
mean effective pressure, and the horse- 
power this represents. All this capable of 
being read ata glance. The limit of my 
ability was reached in devising a small 
drawing board, on which to work up 
cards ; this, however, may be old for aught 
I know. Fig. 2 shows the scheme, and ex 
plains itself; its object was to give an 
equal division for co ordinates without the 
use of dividers, and is adapted to any length 
of card from 43’’ down. The only adjust- 
ment being to increase, or lessen the angle 
of the graduated bar a, and the aligning 
of its extremes with the ends ef the dia- 
gram. The expansion line of this card 
shows some of the characteristics of which 
we have been speaking, the result usually 
of springy reducing gear and cords. 

QuIRK. 


Compound Traction Engines, 
Editor American Machinist: 

In your issue of March 8th, Mr. Williams 
falls into a natural error in speaking of 
traction engines. I inclose a blue print of 
an engine which has been in service since 
1890, which would indicate that compound. 
ing is not wanting. The objection named, 
increased weight, is hardly correct, as for a 
given power, the weight is materially de- 
creased. The real obstacle has been the 
dislike of manufacturers to increasing boiler 
pressures, which, while entirely safe, for a 
few years, might involve serious risk as age 
and disuse weaken the metal. Automatic 
governors have not been generally used, it 
seeming better to provide a variable cut-off 
controlled by the operator. On the road, it 
is customary to run without a governor, so 
that an automatic would have to be dis 
connected frequently. 

This company are manufacturing these 
sizes of compound farm engines, viz., 
5x8x8, 6x10x10, 64x11x10 and 7x12x12. 
They are to meet a demand for increased 
power without increased weight. They 
will be based upon 150 pounds boiler press- 
ure. RussEuu & Co. 

Massillon, Ohio. 











ORE A ey, 












_—o© 


nm OD 


‘Sse 


9 


ms 


ed 
ey 
Ss - 














Marcu 22, 1894 


Testing Machines—-Third Monthly Meet- 
ing of Mechanical Engineers. 

The third monthly meeting of mechanical 
engineers took place, according to announce- 
ment, Wednesday evening, at the house of 
the A. 8. M. E., 12 West 3ist street, New 
York. It was well attended, the auditorium 
seats being nearly all occupied. 
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a group of them as the case may be; the 
general scheme is indicated in Fig. 1, which 
shows merely the relation of the parts, no 
attention being paid to proportion. The 
depth of the cylinder a is exceedingly small, 
the end is closed to prevent the escape of 
the contained fluid by a thin sheet of metal 
b upon which rests a piston c considerably 
smaller than the internal diameter of the 
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Fig. 1. 


Owing to the absence of Mr. C. W. Hunt, 
who was expected to preside, President 
Eckley B. Coxe, who happened to be in the 
city, was induced by Mr. Forney to preside. 
He introduced Mr. J. Sellers Bancroft, of 
Philadelphia, who introduced the subject 
of the evening by explaining some of the 
recently made improvements upon the 
Emery machine as made by Wm. Sellers & 
vo., using lantern slides which we repro 
duce herewith. 

MR. BANCROFT’S ADDRESS. 

Mr. Chairman and Gentle- 
men : 

I propose to describe to- 
night some of the recent 
improvements in the Emery 
testing machine, but in 
order that those improve- 
ments may be thoroughly 
understood it is perhaps 
necessary to go over ground 
which is familiar to many 
of you, and for that pur- 
pose I have a view showing 
simply the scheme of the 
machine. 

The essential peculiarity 
of the Emery testing ma- 
chine is the method by 
which the stress produced 
upon the piece tested is conveyed to the 
scale and accurately weighed by mechanism 
that is entirely frictionless, and that hence 





Fig. 5 


responds to the same increment of load 
regardless of the amount of strain upon the 
specimen. 

This result is accomplished by receiving 
the load upon an hydraulic supportjor upon 


cylinder; this piston is secured to the cy]- 
inder by a thin flexible fixing plate or plates 
d d, which permit a very small movement 
in the direction of the axis of the cylinder 
while rigidly securing it against any lateral 
movement; this longitudinal movement of 
tbe piston from no load to full load is not 
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Fig. 2. 


more than, say, .003 inch, and as there is 
no hydraulic packing and no sliding, there 
is no friction beyond that of the fluid; this 


Fig. s 
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hydraulic chamber is connected by a pipe ¢ 
with a smaller but similar chamber JB, 
placed in the scale, which may be at any 
reasonable distance; the piston c’ of this lat- 


ter chamber acts through the block / 





MACHINIST 


against the first lever (of the scale which 
thus receives a fraction of the load upon 
the piston e determined by the relation be- 
tween the areas of the two hydraulic cylin- 
ders A and B 

The scale body is a rigid cast iron frame 
indicated by the shade lines under the lever 
supports G, G’, G’, and over the reducing 
chamber 2B. All the supports and connec- 





Fig. 10 


tions of these levers are thin flexible plates 
of steel firmly secured or clamped to the 
levers and their supports and having a suf- 
ficient exposure between their fixed ends so 
proportioned to their thickness and the 
loads they have to carry, that the amount of 
bending due to the movement of the levers 
shall be well within the elastic limit of the 
material., The long arm of the lever (’ is 
coupled by the bar D with the short arm of 
the poise frame lever H; the long arm of 






Fig. 17. 
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and 
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plates, are poise frames .V consisting of an 
upper crosshead S and a lower crosshead 7’ 
united by three vertical bars disposed at 
equal intervals about the crossheads. 

These bars are provided on their inner 
faces with short projecting brackets V, 
having a horizontal surface and a beveled 
surface which correspond with similar sur- 
faces formed on the weights A, which are 








76 


Fig. 9 


short cylinders or rings with beveled edges ; 
the weights are carried by the flat surfaces 
and centered by the beveled surfaces. A 
weight frame VW of the same construction 
has its three vertical bracketed bars alter- 
nating with the bars of the poise frame ; 
this weight frame is guided and is raised 
and lowered in a vertical line without touch- 
ing the poise frame, by a rock shaft and 
hand lever coupled to the rod projecting 
from the crosshead /?. The brackets on the 
weight frame bars are differently spaced 
from those on the poise frame, and when 
the weight frame is at the top of its stroke, 
it carries all of the weights clear of the 
poise frame ; a small movement downwards 
transfers one weight to the poise frame, the 
beveled surfaces on the brackets centering 
the weight if it becomes displaced sideways 
by a too sudden movement. A further 
movement transfers another, and so on; 
that is, the movement of the weight frame 
in either direction transfers the weights 
singly and successively from one frame to 
the other ; the weights f and g are shown 
carried by the poise frame, j and & by the 
weight frame, while / is being transferred 
from one to the other. 

The operating hand lever is provided 
with a notched segment, into which a click 
spring plays so that the operator feels when 
he bas moved the lever the right distance 
to transfer a weight without having to 
watch the indicator as formerly, and the ar 
rangement of the six bars surrounds the 
weights by a cage that effectually prevents 
any displacement and consequent interrup- 
tion of the test, as sometimes occurred when 
the weights rested on simple shelves secured 
only by short-pointed pins. There is hence 
no necessity for opening the glass case that 
incloses this part of the scale, and the 
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this lever carries all the standard weights of 
the scale and the method of putting them 
on or taking them off is peculiar to the 
Emery system. Suspended from this lever 


E at{suitable intervals by thin fulcrum 
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weights are never exposed to any risk of 

alteration. The weights in the first poise 

frame have a value of 100 pounds, the next 

frame carries weights of a value of ten 
(Continued on page %.) 
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Third Meeting of Mechanical Engineers. 


The meeting of mechanical engineers, 
held at the house of the A. 8S. M. E., the 
evening of the 14th inst., was very well 
attended, the auditorium being well filled. 
Mr. J. Sellers Bancroft’s introduction of 
the subject of testing machines was listened 
to with marked attention and interest ; 
while Mr. Gus. C. Henning’s account of 
historical and noteworthy testing machines 
of American and foreign construction, illus- 
trated by lantern slides, was also very inter- 
esting. 

The conduct of the meeting showed, how- 
ever, how very difficult it sometimes is to 
carry out original plans for such meetings. 
The original plan of the meetings, if it had 
been adhered to, would have resulted in a 
discussion of the features of the Emery 
machine as presented by Mr. Bancroft, and 
a general discussion of the broad subject of 
testing machines and tests, in which all 
who desired or could have been induced to 
speak, might have taken part. There is no 
doubt whatever that this plan is a good one, 
and, in our opinion, it should be rigidly 
adhered to. In that way only can the in- 
terest be kept up which is necessary to 
sustain such meetings. 

Men are most interested in proceedings in 
which they can take more than a passive 
interest, while those who are invited to in- 
troduce the subject of discussion, are 
entitled to hear as full and general dis- 
cussion of it as is possible to be brought 
out. a 

The illustration and description of histori- 
cal and other machines, all will agree, was 
of very great interest, and we shall hope 
the matter composing it will be presented 
to the A. 8. M. E. as a formal paper, but it 
was unfortunately introduced at such a 
time as to effectually prevent the general 
discussion, which we believe is necessary 
to the complete success of the meetings. 

ee 
Out of the Beaten Path. 

We have sometimes referred to the fact 
that it was very commonly those who knew 
very little about a machine or a_ process 
that undertook improvements and besieged 
the Patent Office with their conceptions in 
the way of applications for patents, which, 
through the rather loose methods prevail- 
ing, were quite generally granted. Hence 
the great number of patented improvements 
that do anything but improve, and that in 
some little corner of the claim or specifica- 
tion, or in some lines of an irrelevant draw- 
ing, stand right in the way of real improve- 
ment by another. While apologizing for 
nothing that has been said in the direction 
of this line of thought, upon which we be- 
lieve it will be agreed that too much em- 
phasis is not likely to be placed, especially 
by genuine inventors who have, perhaps, 
time and again, been balked in their en- 
deavors to secure government protection 
for something in every way valuable by the 
interference of some point of no earthly 
value, except in the way they proposed to 
use it, but in the doing of which they were 
prevented by the fact that some one had 
proposed to use it in a way that every man 
could see that it would accomplish no use- 
ful purpose; while apologizing for nothing 
of this, it would be hardly fair to rest the 
matter without an admission that, while the 
efforts of those above referred to are gen- 
erally rank failures—not only failures in 
themselves, but standing in the way of 
progress—the reverse of this is sometimes 
strikingly true. This is more likely to be 
the case in the instance of some process of 
manufacture than in the construction of a 
machine, although it must be admitted that 
it occurs in each instance. Sometimes the 
very lack of specific knowledge, strange as 
it may seem, has, apparently, been advan- 
tageous. This seems to be because, un- 
hampered by custom and traditions, the in- 
ventor has traveled fields that he would not 
otherwise have thought of exploring,andinso 
doing has arrived at results not in the book, 
so to speak. There is no reason to doubt 
that men get so tied down by this same 


MACHINIST 


custom and tradition as never to look fora 
way to anend outside the well-worn—worn 
out—path, and the new way is discovered 
by some one who would never have looked 
for it had he been more familiar with the 
old path. But this is the exception, not the 
rule. It stands out, for all this, as plainly 
as anything can stand out, that the physi- 
cian, not the carpenter or the machinist, 
should prescribe for the physical ailments 
of the sick man. What appears to be the 
boldness, not to say rashness, of an attempt 
is frequently something born of ignorance 
rather than of either of the qualities named, 
and such attempts, when successful, dem- 
onstrate the fact that there are roads to 
almost every end that years of familiarity 
have failed to reveal—have actually hidden 
—and that will never be known except they 
be stumbled upon. 





eee ee 

There is no class of men in a city more 
directly interested in the honest conducting 
of municipal affairs than manufacturers. 
It would appear at first thought that a 
moderate contribution in the way of in- 
creased taxes to cover municipal dishonesty 
was not such a serious matter ; it is serious, 
but if this were all, or the worst of it, it 
might be tolerated. But it is not all nor 
the worst of it. The manufacturer employs 
a thousand men, perhaps. Every one of 
these men is affected by the manner in 
which the affairs of the city are managed, 
and this all reacts upon the manufacturer. 
They must all pay more rent, or more for 
board, and more for everything they buy 
than if city affairs were economically and 
honestly managed, and the result is the 
manufacturer must pay more in wages or 
put up with inferior workmen, which is 
still worse. A workman will not work for 
the same wages ina city where it costs him 
twenty five per cent. more to live, than it 
does in another city, other things being 
equal. 

Every locality has come to understand 
the advantages of manufacture employing 
men who in turn support other manufact- 
ure and tradesmen, and so make business 
lively and money plenty, or, at least, dis- 
tribute it. But every locality does not 
understand the influence of a notoriety for 
dishonest management of public affairs in 
keeping away and driving away manu- 
facture. Some time this matter will be bet- 
ter understood, but at present but little 
attention is given to itin this country. It 
plays a most important part in the location 
of manufacture, and in the kind of work- 
men that will be found in a city or town. 
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There is no doubt that the growing use 
of electricity will, in the end, materially 
help the trade in water wheels that has 
been rather hardly pushed by the steam en- 
gine. Water powers are being, and will be, 
turned to account that would remain dor- 
mant but for electric distribution of power. 
Where mills and factories cannot be well 
located the energy of the falling water may 
be taken by electricity to convement post- 
tions, and to some extent this is being and 
will be done. This will, however, cut but a 
small figure in the manufacture and sale of 
steam engines—probably not enough of a fig- 
ure ever to be noticeable. It will in some in- 
stances provide for locating shops and factor 
jes that would not otherwise be built, and 
provide for the lighting of places that would 
otherwise grovel in the darkness of gas, or 
oil lamps. Electricity will help the water 
wheel without, to any appreciable extent, in- 
juring the steam engine. 
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Samuel Van Sickles, who, it is said, built 
the first pipe line for oil, recently died at 
Buffalo, N. Y., at the age of 83. He was 
famous during the oil craze from. having at 
one time bought up all the oil barrels in 
the market, and all that the cooper shops 
could produce for six months. This gave 
him a monopoly in the oil-shipping business, 
out of which he made a fortune. Finally, 
on account of the high prices charged by 
teamsters, he laid a pipe line, the plan being 
ridiculed by every one, It worked, however, 
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then the teamsters tore it up, compelling 
him to post armed guards for its protection. 
Eventually he lost his fortune in the oj] 
business, where he had made it. 
ee 

A bill now before the legislature, the in 
tention of which is to prevent the use of any 
part of the elevated railroad structures for 
news stands and huckster shops will, we 
should think, meet with almost universa| 
favor. The New York Tribune very pro; 
erly points out that these stations are to! 
erated only because they are a necessity, and 
should be used for no other purpose thar 
that for which they were ostensibly built 
To allow them to be used for trade purposes 
is an injustice to shopkeepers who pay 
rent for the places in which they do busi 
ness, and gives to the railroad company « 
privilege to which it is in no way entitled. 
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Literary Notes. 


A POCKET-BOOK OF MARINE ENGINEERING 
RULES AND TABLES. For the use of marin 
engineers, naval architects designers, draftsme! 
superintendents, and all engaged in the «: 
sign and construction of marine machinery 
naval and mercantile. By <A. E. Seaton, M 
Inst. C. E., M. Inst. Mech. E., M. of Coun 
Inst. N. A., and H. M. Rounthwaite, M. Inst 
Mech. E., M. Inst. N. A. With diagrams. 


This book deals with marine engineering 
matters only, and although the introduc 
tion of extraneous matter of only general 
interest has been avoided, marine engineers 
and others having to do with ships and 
their machinery will find that nothing of 
use and importance has been omitted. This 
careful selection of matter keeps the bulk of 
the volume within very handy limits, with 
out any crowding of matter. Compara- 
tively large type is used for the reading 
pages and tables, a fact which we know 
will be appreciated by draftsmen whose 
eyes are often put toa severe test in work 
ing over a drawing board from morning 
until night, and whoconsequently do not care 
to subject their eyes to an additional strain 
of reading fine print so often used in pocket 
books. We also notice another notable 
feature which commends itself, tables, such 
as areas and circumferences of circles, 
square, cube roots, etc., to which reference 
will have to be made very frequently in 
every-day practice, are placed at the end of 
the book, so that they can be readily found. 
The book is not only admirably adapted to 
the use of engineers, designers, draftsmen 
and superintendents but its character is 
such as to make it extremely useful and 
valuable to practical men. We can recom. 
mend it without hesitation, as one of 
the best pocket-books of its kind in the 
market, and we have no doubt but that it 
will receive the highest commendation from 
all who have occasion to use it. The book 
is published by D. Van Nostrand Company, 
23 Murray street, and 27 Warren street, 
New York. Price $3. 


Locomotive Engineering (912 Temple 
Court, N. Y.) has published and issued 
with its March number an elegantly en 
graved reproduction of a drawing of the 
now famous locomotive 999, which was ex- 
hibited at Chicago. It is shown as though 
some of the parts were transparent, and thus 
all the parts are shown in their true pro- 
portions and positions, and these are num- 
bered and listed in a marginal reference, 
which gives their correct names. 

This engraving has now been printed on 
extra plate paper for framing and is mailed 
for 50 cents. 





We have received a copy of a pamphlet 
containing a translation of that part of the 
report of Monsieur E. Kugler, Machinist, 
which pertains to the factory of the Ameri 
can Watch Tool Company, at Waltham. 
Mr. Kugler was one of the special commis- 
sioners from the city of Paris, sent over 
here last year to investigate industrial mat 
ters, and the American Watch Tool Com 
pany ought to feel highly gratified with the 
very complimentary terms of the report, 
which goes somewhat into detail as to what 
is to be seen there, and the means employed 
for doing a very high grade of work. 


The bound volume of TVhe Locomotiv 
Following as it does 


comes to us as usual. 
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the regular monthly editions of this publi- 
cation, of which the volume is composed, 
it seems to add something by putting the 
information given in installments in a form 
to be come at at once and together. The little 
yolume, full of useful information, can be 
id of the Hartford Steam Boiler Inspection 
and Insurance Co., Hartford, Conn , for one 
do llar. 


PIONS ; AND) 
= ANSWERS. 


Questions of general interest relating to subjects dis 
cussed in our columns will 
lepartment. The writer’s name and address should 
always accompany the question. 
nor location will be published when there is a request t 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
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(188) L. W. S., Carthage, N. Y., writes: 
Please inform me where triple-expansion 
engines from 6 to 8 horse-power are made, 
or where I could obtain castings for this 
size of engines. A.—Write to any builder 
of steam engines ; the addresses of some of 
these are given in our advertising columns. 


(139) L. W. Macon, Ga., writes: I 
have a small plain upright engine, to which 
I desired to attach a link motion. The 
travel of the valve is } inch, distance from 
center of shaft to center of link pin 18, 
inches. What should be the distance be- 
tween the eccentric rod pins in the link ? 

—24 inches. 


(140) E. F. B., Buffalo, N. Y., writes: I 
wish to buy the latest thing in the shape of 
a slide rule. What kind would you recom- 
mend for general shop and drawing room 
use? And who keeps it for sale? A 
Keuffel & Esser Co., Fulton street, New 
York, keep the slide rules which are gener- 
ally used by engineers and practical men, 
and highly commended by those who have 
occasion to use them. 


(141) Andy, Bartow, Fla., writes: I have 
under my charge a steam digger used in 
digging phosphate. The wire rope is 4 
inch in diameter, running through a 12-inch 
sucave. 7 find furrows in the bottom of 
the sheave; they were formed in less than 
four days; will they hurt the rope? A. 
The furrows will hurt the rope, but the 
rope will be subjected to a greater injury 
by the use of the small diameter of sheave, 
which should not be less than 24 inches 
diameter for the given size of rope, in fact, 
a still greater diameter will be better. 


(142) P. M., Pittsburgh, Pa., writes: We 
would like very much to have your ideas on 
aluminum patterns as compared with iron 
ones. We have a number of iron patterns 
in daily use in our foundry, and find them 
rather heavy for men to handle. We would 
like to know what grade of aluminum to 
use, the cost, and how to cast and finish it. 
1.—We donot believe aluminum is used, 
at least not to any extent, for patterns, nor 
that it has much value for the purpose. 
However, some of our readers may be better 
informed, and if so we should be pleased to 
hear from them. 


(1483) R. C., Brooklyn, N. Y., asks: Can 
I use the branch tees, which are used in 
radiators, in a pipe boiler for a small launch, 
say 3 horse-power? They are made of 
cast-iron. I have made such a boiler and 
found the tees to stand more than 300 
pounds, and have used a pressure of 100 
pounds. I have been told that such a boiler 
would be rejected by U. 58. boiler inspect- 
ors on account of the tees being made of 
cast-iron. .4.—Such castings are dangerous 
to use for steam boilers ; some of these cast 
ings may stand considerable pressure for a 
short time, but they are liable to give 
trouble, and may end in disastrous results. 
These fittings should be cast of malleable 
steel, which will be passed by the inspect 
ors of steam vessels, 


144) R., Hartford, Conn., asks: How 
ire sc prints made? Please give full par- 
ticulars. A.—See answer to (Question 120, 
in our issue of March 8th, current volume. 
2. Which side of the tracing cloth, the 
smooth or rough side, should be turned up? 
A.—Some draftsmen draw on the smooth 
side, others on the rough; in making blue 
prints always put the face of the tracing, 
on which the lines have been traced, on the 
glass. If you do make a mistake, and lay 
the wrong side of the tracing on the glass, it 
is not likely you a make the same mistake 
the second time. Can any other ink be- 
sides Indian ink be used for this purpose? 
A.—You can use any other black ink for 
making the tracing, but Indian ink is the 
best to use, and will not injure the draw- 
ing pens as other common inks will do. 4 
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How many prints can be taken from the 
same copy? A.—As many as you please, 
one at a time. 


(145) F. ., Wayne, IIl., writes : Please 
give me rool names of one or two books 
treating on steam engines (Corliss, etc.), 
pumps and electric plants. I will give you 
an idea of what I want. In the first place, 
I have a good education in mathematics and 
sciences, ‘and have a fair knowledge of the 
operation of steam plants, understanding 
the setting up and running of common slide- 
valve engines. But I desire to make a 
special study of this branch of engineering. 
A,—‘' The Steam Engine,” by D. K. Clark, 
treats on the different types of engines and 
boilers, the combustion of fuel, economical 
generation of steam, etc. ‘‘ Practical Trea- 
tise on the Steam Engine,” by A. Rigg, 
treats on steam engines, but not on boilers. 
‘*Manual of Marine Engineering,” by A. 


E. Seaton, is another good work. ‘‘ Trea- 
tise on Steam Boilers,” by R. Wilson. 


‘‘Pumping Machinery,” by W. M. Barr. 
‘‘Corliss Steam Engine and Allied Steam 
Motors,” by W. H. Ubland, and ‘‘Continu- 
ous current Dynamos and Motors,” by F. P. 
Cox. 


(146) T. C. R., Dayton, O., writes: Please 
give me a rule for computing the weight of 
fly- —- for engines, particularly gas en- 
gines. A.—For steam engine fly wheels the 
ae formula gives good results: 

12,000 000 » 

D? «x R* 
in which ) = diameter of the fly-wheel in 
feet. L revolutions per minute, A = 
piston area in square inches, S = stroke in 
feet, and W weight of fly-wheel rim in 
pounds. The weight of fly-wheel for gas 
engines depends on the type of engine, and 
it is difficult to give a rule that will give 
satisfactory results in all cases. For en 
gines in which the charge is fired with 
every revolution we should use the rule as 
given above, but with this difference, in 
place of the constant 12,000,000 use 24,- 
000,000. 2. Please explain the meaning of 


AK 8 W, 


indicated and actual horse-power of gas 
engines, frequently given in catalogues. 


A,.—The indicated horse- power is calculated 
from the mean effective pressure in the cy}- 
inder determined by an indicator. The 
actual or net horse. power is calculated from 
the pressure exerted by the engine in doing 
useful work, which can be determined by a 
dynamometer; in short, the net horse- 
power is the indicated horse power minus 
the power required to overcome the friction 
of the engine. 3. Can I receive copies of 
any patent by forwarding to the commis- 
sioner 25 cents in stamps? A.—Stamps are 
not accepted by the commissioner. The 
price of uncertified printed copies of pat 
ents is now fixed at the uniform price of 10 
cents each, whether purchased singly or in 
quantities. In ordering a copy of any pat- 
ent give name of patentee, invention, num 
ber and date of patent. 


(147) W. W., Montreal, Can., writes 
Please give me a rule for computing the 
thickness of cast iron cylinder heads. For 
instance, what should be the thickness of the 
cast iron heads bolted to flanges of a heater 
30 inches diameter carrying a pressure of 
100 pounds persquare inch? The heads are 
not to have any stays. Also give formula 
for wrought iron heads. -The thickness 
of circular heads firmly fixed at the cir- 
cumferences is found by the following for 
mula 


ww 


F / ee x Dp 
V Bx ’ 
in which ¢ thickness in inches, 7 ra 
dius of head in inches, pressure in 
pounds per square inch, and / allowable 
working stress which depends on the ulti- 
mate tensile strength of the material. If we 
assume that the ultimate tensile strength of 
cast iron is 20,000 peo and allowing a 
factor of safety of 8, then the value of / 


9 
will be 20,000 2,500. To apply this for- 


mula simply substitute for the symbols the 
values given in the question, and then find 
the thickness as indicated by the signs, thus: 
fy n 2 
F i x 15 : 100 
dX 2,000 
The same formula is also used for wrought 
iron. Inapplying it the proper value of / 
must be found. If we assume the ultimate 
tensile strength of wrought-iron is 44,000 
pounds, and allowing a factor of safety of 
44,000 5,500, 
Ss 


2.45 inches. 


8, then the value of 7 will be 


and the thickness of the wrought-iron will 
be 


2X 15? x< 10 ~s 
/ { 1S ts a 1.6 inches. 
3 x 5,500 
(148) L. A. N., La Jara, Col., writes: I 
would like to inquire if any back num- 


bers of your journal contain a description 
of an apparatus for brazing that could be 
economically constructed by an amateur. I 
have in my mind one for using gasoline, the 
blast is to be supplied by a small foot bel 
lows, the construction of which I would 
like to have specified. Our local tinsmith 
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could construct a suitable tin vessel for 
holding the gasoline, a small gas pipe could 
be run to connect with the burner where 
the flame and blast could be properly com- 
bined for hot brazing frames. Is this a 
practical idea? A,—The idea is practical. In 
place of the bellows you may use another de- 
vice for maintaining a continuous supply of 
air for blow-pipe use. It consists simply 
of a small cast-iron cylinder with an open 
and a closed end; this cylinder is attached, 
with the open end downwards, to a vertical 
bracket which carries at the bottom a 
treadle to work a plunger in the cylinder. 
A hole through the closed end of the cylin- 
der with a small hinged valve on top will 
admit air into an air chamber fastened to 
the top of cylinder. A few rapid strokes 
of the plunger will raise the pressure in the 
air vessel to 10 or 12 pounds, and this can 
be easily sustained with but little exertion. 
Under this pressure, which is suitable for 
brazing, annealing, fusing, etc., the air is 
driven through the minute opening in the 
blow-pipe nipple with great force, creating, 
it is claimed, more heat than when a larger 
jet of air is used under a low pressure, as 
with the bellows. For light and delicate 
work, when a gentle flameis required, a press- 
ure of one ortwo pounds in the air chamber 
is sufficient. The blow pipe may be used 
effectively with a gas, gasoline, alcohol or 
oil flame. Of course the treadle for a bel- 
lows, if it is desirable to use one, can be 
rigged in a manner as described above. We 
have described other constructions of blow 
pipes in a former issue, but this is now out 
of print; if you or any of your friends have 
back volumes you will find these descrip- 
tions in our issue of February 20, 1886. 
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times as much, or 1,000 pounds, the next 
10,000 pounds, and so on, and the readings 
are summed up by a series of segments con 
nected to the several operating shafts and 
provided with figures denoting the number 


of weights on each poise frame. A _ hori 


zontal slot in a vertical plate near the 
upper left-hand corner of the scale is so 
placed that the reading of the figures shown 
through this slot denotes the number of 
pounds pressure applied to the specimen. 
The final lever of the scale is an indi 
cator needle /, which has a movement at 
its point of 13’ to 2”, and this movement, 
calculated from the mechanical ratios of the 
hydraulic chambers and of the levers in the 
not less than 300,000 times the 
movement of the piston c in the first hydrau- 
lic chamber, and may on large machines be 
6,000,000 times as much. The transfer of 
fluid from one chamber to the other is al- 
most imperceptible, and while it takes force 
to move the metal sheets and to bend the 
steel fulcrums, yet this force is all returned 
as the various parts resume their position of 


scale, is 


equilibrium, the needle returning to the 
same zero point after being disturbed in 


either direction. 

The Emery testing machines are now 
made horizontal instead of vertical; in the 
first place to make all sizes of machines of 
one type, and in the second place to get 
certain advantages in overcoming the shocks 
of recoil. In all but the very smallest size 
of machines, the weighing head and the 
hydraulic cylinder or straining head are 
carried and aligned by the top surface of 
wrought-iron bed, as shown in this view of 
a 200,000-pound testing machine (Fig. 2) 
the straining head on the right-hand and 
the weighing head on the left, back of 
which stands the scale, and to its right is 
the pump ; in the foreground are the parts 
of the tension holders. 

The weighing head (Fig. 5) consists of two 
circular or annular beams, 65 and 69, firmly 
together by bolts placed around 
their periphery and by the straining screws 
which pass through both beams and clamp 
them by a shoulder and nut. This head 
and the straining head fit easily upon the 
bed which maintains the axes of the two 
heads in the same straight line. A draw 
bar, 70, is secured in the axis of these beams 
by two thin annular steel plates, 72, bolted 
against shoulders near the ends of the draw 
bar and secured firmly in recesses formed in 
the outside face of each beam. These 
plates hold the draw bar securely in line 
with the axis of the machine, while per- 
mitting a free motion to a limited extent in 
the direction of the axis. The projecting 
end of the draw bar is provided with a 
screw thread by which the compression 
platform or the tension holder is secured to 
it. The draw bar is enlarged in the middle, 
and against each of the two shoulders thus 
formed, is secured a thin annular steel 
these plates are for the purpose 
of carrying and centering the hydraulic 
support, which is made annular, instead of 
circular, as shown in Fig. 1, and is placed 
centrally about the axis of the draw bar, so 
that end stress on the draw bar is resisted 
symmetrically by the hydraulic support, 
the part corresponding to the cylinder be- 
ing secured to one plate and an abutment 
ring secured to the piston being secured to 
the other while the cylinder and 
piston are also separately coupled by flexible 


secured 


plate, 73 


plate, 


plates. 
port is maintained in fixed relation with the 
draw bar laterally, while it is left free to 
move relatively to itin the direction of its 
axis through the small distance required. 
On each side of the hydraulic support, steel 
collars, 71, are screwed and secured to the 
draw bar; these collars are provided on the 
periphery,- with a series of ribs (Fig. 7) 
parallel with the axis of the draw bar, and 
which lie between without touching, similar 
ribs projecting from the interior surface of 
the annular beams. ‘The ends of all these 
ribs on the two beams and the collars are 
accurately faced to true planes at right 
angles to the axis of the draw bar, and the 
distance between the two extreme faces of 
the hydraulic support is made slightly less 
than the distance between those two planes. 
Movement of the draw bar in either direc- 
tion carries the hydraulic support against 
the ends of the ribs in one annular beam, 
of the 
collars on the bar against the opposite side 


By this means the hydraulic sup- 


brings the ends of the ribs on one 








10 


of the hydraulic support, and produces 
pressure on the contained liquid which is 
transmitted through the pipe, 63, to the 
small hydraulic chamber in the scale. For 
the purpose of insuring that everything 
about the hydraulic chamber has a solid 
bearing, it is necessary to produce an initial 
loading of about 5 per cent. of the maximum 
load, which is done by applying a definite 
spring pressure to move the draw bar in the 
direction in which the stress to be applied 
to the specimen will move it, and after this 
the scale is balanced in the usual way by 
sliding weights on the poise beam. 

In order to prevent the shock of recoil, re- 
sulting from the rupture of a large speci- 
men of high steel, from doing injury to the 
thin brass plates in the hydraulic support, 
the abutting piece, 64, of the support which 
rests against the ribs in the annular beam, 
65, when strains of tension are applied, is 
made larger in diameter than the hydraulic 
support proper, and is provided with a 
spiral or screw face, 66, which engages with 


Fig. 23 
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a corresponding screw face formed on a rota- 
table ring, 67, fitting in the other annular 
beam, 69. After the initial load has been 
applied, this ring is rotated by the pinion 
shaft 68, to bring the screw facesin contact, 
see Fig. 6, and the abutting piece, 64, is thus 
clamped firmly to the annular beam against 
which it rests. When the specimen breaks, 
its first blow is delivered through the draw 
bar and ribbed collar to this abutting piece, 
64, which transmits it through the ring, 67, 
to the rear annular beam, 69, and as these 
beams 65, and 69, are rigidly united, the blow 
is absorbed by the total mass of these two 
beams. The hydraulic support is thus thor- 
oughly protected, and these machines can 
be used regularly for breaking high steel 
specimens up to the full capacity of the 
machine without any risk of injury. 

The weighing head is returned to its 
place on the bed after movement due to re- 
coil by a set of spiral springs locked up in 
boxes secured to the bed, shown at the ex- 
treme left-hand end of Fig. 2; these springs 
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are strong enough to move the head and 
their resistance diminishes greatly the move- 
ment due to recoil while the friction of the 
head upon the bed rapidly wipes out the os- 
cillations. 

The annular beams bolted together, as de- 
scribed, constitute one built up beam to re- 
sist the bending due to the pressure on 
the draw bar midway between the strain- 
ing screws. The hydraulic support is thus 
inclosed in a rigid mass of cast iron and 
effectually protected against injury from 
violence or from being gummed up by oil 
from the straining cylinder, as has occurred 
with the upright machines, and the friction- 
less movement of this support under all 
conditions of service is thus insured. 

Figs. 9 and 10 show a method of making 
the hydraulic support for very large ma- 
chines, or when the annular support just 
described would become too large to be 
rated by the support testing machine. In 
this case the supports are made circular 
and are grouped symmetrically about the 
axis of the draw bar; as shown in Fig.:9, 
they may be all coupled together by one 
pipe or connected as shown by individual 
pipes to one or more reducing chambers in 
the scale. The cylinders of the supports 
are secured to the ring, 75, and the pistons to 
the ring, 76, which is provided with a screw 
thread on its overhanging rim, and is 
clamped by the ring, 67, as before described. 

Two straining screws, 77, are provided 
(Figs. 15, 16 and 17), fixed firmly to the 
weighing head and passing freely through 
bearings, 88, formed on each end of the 
straining head, 87 ; a revolving nut, 89, pro- 
vided with gear teeth on its periphery, is 
placed on each straining screw between the 
two bearings, 88, formed on the sides of the 
straining head ; these nuts are revolved by 
the wide face pinions, 90, driven through 
the bevel wheels, 92 and 93, by a balancing 
train of gearing consisting of a gear wheel, 
96, carrying two balancing bevel pinions, 
(see Fig. 17) meshing with two bevel 
wheels, one on each side of the first gear 
wheel, 96, so that power applied to the gear, 
96, is by means of the balancing pinions 
divided equally between the two bevel 
wheels, and thus imparts equal pressure to 
the revolving nuts, 89, on the straining 
screws. This arrangement does away with 
the necessity heretofore existing of having 
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the straining screws of exactly similar pitch 
throughout their length. With this con 
struction the screws could be of different 
pitches, the alignment of the heads being 
secured by the fit of the screws in their 
bearings and of the heads on the wrought. 
iron bed or shear; by driving this train of 
gearing either by hand or by power, the 
straining head is moved back and forth 
upon the bed to accommodate the varying 
lengths of specimens; when the head is 
adjusted to place, the nuts form the abut 
ments upon the screws to resist the move 
ment of the cylinder for strains of com 
pression or extension. The nuts, 89, do not 
fit snugly endwise as heretofore, but 

space of several inches is left between the 
ends of the nuts, 89, and the faces of th 
bearings, 88 (see Fig. 15). This provides 
for the shock of recoil when breaking a 
long and large specimen, the sudden release 
of the straining screws from their load 
when the specimen breaks, together with 
the force resulting from the sudden con 
traction of that end of the specimen at- 
tached to the straining head, merely give 
the head a push along the bed and it slides 
freely until its momentum is absorbed by 
its own friction, the space between the re- 
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volving nuts and the bearings allowing 
ample room for this travel even when the 
heads are thoroughly lubricated. This head 
is thus entirely cut off from the rapid vi- 
prations of the straining screws, and the 
necessity of making the nuts an exceed- 
ingly good fit to both screw and head is en- 
tirely avoided. 

The straining head is provided with a 
piston packed to receive fluid pressure in 
either direction, and the piston rod passing 
through a packed bearing in one end, is 
provided with a screw thread, similar to 
that on the draw bar, to receive the vari- 
ous holders. The fluid is supplied to this 
straining cylinder through two systems of 
jointed pipes, which are connected through 
the valves at the scale case with the press- 
ure pump and the tank respectively, so 
that each pipe acts either as a pressure pipe 
or an exhaust pipe, depending upon the di- 
rection in which the strain is to be exerted 
upon the specimen. 

The tension holder for gripping specimens 
for extension tests is shown in section in 
Fig. 21. A steel case consisting of the 
two parts, 99 and 107, united by the nut, 108, 
is secured to the end of the draw bar or pis- 
ton rod by the screw thread described. The 
gripping jaws, 110, are two cylinders that 
slide freely in cylindrical holes bored in the 
case, 99, at an angle of about’20 degrees 
with the axis of the case making an angle 
of, say, 40 degrees with each other, the axes 
of the jaws and of the case being in the 


same plane. The rear end of each of these 
jaws is provided with a ‘‘T” slot lying in 
this plane, and at right angles to the axis of 
the case which engages with a ‘‘T” rib 
formed on a crosshead, 106, that fits in a 
bearing in the case, and compels the jaws 
to move equally and simultaneously, see 
Fig. 25. The crosshead is provided with a 
screw thread in its interior to receive an 
abutment screw, 103, which forces the jaws 
forward and closes them upon the specimen. 
This screw is operated by an annular worm 
gear, 102, provided in itsinterior with two 
narrow lugs, Figs. 22 and 23, which engage 
with two similar lugs formed on the abut- 
ment screw, so that the worm wheel could 
make almost a half revolution without mov- 
ing the screw, to which it is coupled by a 
strong spiral spring, Fig. 24. Cylindrical 
recesses are formed in the opposing faces of 
the jaws to receive the hardened steel grip- 
ping dies, 111 and 112, which are made of 
various sizes and shapes to receive flat, 
Square or round specimens. The forward 
half of these dies, 112, is made parallel and 
smooth, and of a shape to conform to the 
section of the specimen ; following this the 
die, 111, has a series of alternate V-shaped 
ridges and grooves running transversely to 
the length of the specimen; the apex of the 
ridge next to the parallel die, 112, being 
truncated so that it stands a very little above 
the surface of the parallel die; the next 
ridge is truncated less and stands higher, 
and so on until the last ridge, which is left 
sharp, as shown in Fig. 26. The dies are 
closed upon the specimen to be tested by 
turning the worm wheel, which, by means 
of the abutment screw, 103, and crosshead, 
106, pushes the jaws forward until the sharp 
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ridge on the dies rests against the specimen; 
further revolution of the worm gear then 
winds up the spiral spring until the driving 
lugs on wheel and screw come in contact, 
when the sharp ridge is forced into the speci- 
men sufficiently to insure that the friction 
beween the dies and the specimen shall be 
greater than that between the jaws and the 
case. When stress is applied to the speci- 
men, the jaws will be drawn forward, sink- 
ing these ridges successively into the speci- 
men until the parallel part of the dies grip 


it firmly, the idea being that the 
parallel part will hold with more 
than sufficient friction to compensate 


for the depression made in the specimen in 
the first ridge, and so on to the last, so that 
a bar of metal can be put into this holder 
without any preparation and broken without 
any risk of being broken in the gripped 
part. 

As the jaws are drawn forward the spiral 
spring unwinds and keeps the abutment 
screw tightly pressed against the crosshead, 
holding it against the ends of the jaws, and 
taking up all lost motion, so that accurate 
centering and gripping of the specimen; 
freedom from tearing strains; accuracy of 
weighing at all times, definite weights ap- 
plied at each movement, and great rapidity 
for commercial testing, are secured. When 
the specimen breaks it will in all cases be 
firmly held in the dies, and there will be no 
disturbance nor flying pieces, nor any noise 
beyond that of the broken piece itself. 
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a capacity of 5,000 pounds is arranged and 
hung from the lever, 10. On the top plate 
is another platform, 19, of 500 pounds capaci- 
ty. This large scale shows conclusively 
that the use of fulcrum plates instead of 
knife edges eliminates friction; a weight of 
200 grains laid on the main platform puts 
in motion material weighing more than 
25,000 pounds, and moves the needle .02 
inch, and in all of our experimental work 
on this machine we were unable to perceive 
any reduction in this sensitiveness when 
fully loaded. The same weights are used 
for the three platforms, being decreased in 
value for the small platforms by the ratio 
that they bear to the main platform, thus a 
1,000-pound weight in the scale balances 
one pound on the 500-pound platform, which 
turns with half a grain. Perspective en- 
graving of the machine is shown at Fig. 36. 

Pressure,is applied to the platform of this 
scale by means of an upper platen, 8, mova- 
ble by four large loading screws carried by 
nuts bolted to the top plate, by means of a 
large hand-wheel and worm gear. These 
screws are operated with the greatest nicety, 
so that the pressure upon any object resting 
on the scale platform can be adjusted exact- 
ly. The main hydraulic support of every 
testing machine built by us is placed on this 
platform and connected with the reducing 
chamber in the scale whichis to be used 
with the machine. Definite loads are then 
applied by means of the loading screws, 
and the weights in the poise frames of the 
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Fig. 36. 

A description of the testing machine 
would not be complete without a notice of 
the support-testing machine by which all of 
these testing machines are rated. 

This machine (Fig. 35) is made entirely of 
steel in order to secure the greatest possible 
rigidity and weighs some 45,000 pounds. It 
consists of a bed plate, 1, on which are 
mounted two main levers, 2, 2, which carry 
a heavy platform, 6, about 40 inches square; 
the outer ends of these levers are coupled to 
secondary levers, 3 and 4, also carried from 
the bed at their outer ends; the inner end of 
the lever, 3, is connected by arod, 9, toa lev- 
er, 10, fulcrumed at the point, 12, to the top 
plate, 13, which is supported by four steel 
columns 5$ inches diameter and 774 inches 
long from bed to top plate, 34 inches diam- 
eter in plate. The lever, 10, on top is con- 
nected by a rod, 15, with the poise frame 
lever, 16, in the scale, from which lever all 
the poise frames are suspended and to which 
the indicator needle is connected; the second 
lever, 4, is connected by a rod, 9’, to one end 
of the equal armed lever, 11, fulcrumed at 
the point, 14, to the top plate, 13, and at the 
point, 17, to the lever, 10, the lever, 11, serving 
to transfer the downward pull on the rod, 9’, 
to the lever, 10, so as to have the same effect 
as the pullon the rod, 9. All of the sup- 
ports and connections of all the levers are 
the Emery flexible fulcrum plates varying 
in thickness from about .005 inch at the 
needle to *¢ inch at the platform, which 
is designed to carry 500,000 pounds, and 
has carried 600,000 pounds without any 
signs of injury, the ratio from the platform 
to the point of the needle being 306,600 to1. 
Close to the fulcrum of the second lever, 3, 
an auxiliary weighing platform, 18, having 
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testing machine scale carefully adjusted to 
correspond; inthis way every machine israted 
accurately by small increments of load up to 
its full capacity, nothing. being taken for 
granted. For very large machines, where 
the size of the annular hydraulic supports 
would be beyond the capacity of this ma- 
chine, the supports are made circular and 
grouped around the draw bar, as before de- 
scribed, and by testing these supports first 
separately and then collectively, a testing 
machine of, for example, 10,000 tons capaci- 
ty could be accurately rated throughout its 
full range, giving an absolute certainty as 
to results never before attained. 

The original rating of this machine pre- 
sented some very curious problems which 
gave a great deal of trouble to solve, but 
ended in convincing us that while the ma- 
chine is exceedingly sensitive to change of 
load, it is also, which is a rare combination, 
equally insensitive to rough usage, such as 
severe side strains and twists. 

The method of rating proposed was to 
place a standard weight on the platform and 
balance it by small standard weights placed 
in one of the poise frames; then to remove 
this standard and apply pressure to the 
platform by means of the loading screws 
until the small weights were again balanced; 
then to replace the standard and see if it 
was again balanced by the same amount of 
small weights, the weighing of the machine 
being assumed to be correct, if this standard 
weight would be balanced by the same 
small weights under all conditions of load- 
ing, and so on until the full capacity of the 
machine was reached. 

The standard first used weighed a ton, 
and as the loads were applied by the screws 
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its balancing weight fell off until it required 
only four-fifths of the small weights to 
balance it that it took when on the empty 
machine, in other words, it weighed but 
1,600 pounds, and from that point on up to 
the full capacity of the scale, it weighed 
1,600 pounds, neither more nor less. The 
first inference was that some part of the 
scale was not solidly fitted, and that under 
this load it settled to place. An initial load 
of 30,000 pounds was applied by steel bars 
placed so as to act as load springs but with- 
out producing any change in the action of 
the machine. The machine was then taken 
apart, but a very careful examination failed 
to detect any defect. Supposing that the 
defect might be too small to be readily dis- 
covered, an effort was made to exaggerate 
it, and so locate it by packing the lever sup- 
ports out of level and in-wind ; the machine 
required rebalancing, of course, but nothing 
that we did disturbed the action of the 
weight, nor the sensitiveness of the scale, 
nor the regularity of weighing when the 
critical point was once passed. The screws 
and gearing actuating the platen were then 
thought to be at fault, although it was im- 
possible to see how they could cause any 
disturbance, but in order to avoid any 
question, an hydraulic chamber 3 feet in 
diameter was made and secured to the under 
side of the platen, and suspending bolts 
were provided so the platen could be ad- 
justed closely to place by the screws and 
all lost motion taken up by the suspending 
bolts; pressure was applied by pumping 
liquid into this hydraulic chamber. The 
results differed in no way from those previ- 
ously obtained, but by this time I had deter- 
mined what the cause of the trouble was, 
namely, that we had been trying to weigh 
two kinds of pressure without thinking that 
they might have different results. I there- 
fore coupled this hydraulic cylinder to a 
esting machine scale, applied a pressure of 
about 150,000 pounds on the platform of the 
support testing machine, and put weights 
on the poise frames of the testing machine 
scale until its needle stood at zero. We 
then ran the ton weight on, and, as I ex- 
pected, the needle on the scale immediately 
moved, indicating a reduction in the press- 
ure. This reduction was produced by the 
very minute sinking of the platform when 
the ton weight was applied; keeping the 
weight on, the screws were adjusted until 
the needle stood again at zero, and then the 
ton weight required exactly the same 
amount to balance it as when it was put on 
the empty machine. This settled the whole 
question ; we found the machine was right, 
its weighings regular under conditions of 
distortion that would have ruined an ordi- 
nary scale and that the whole trouble came 
from the fact that we had been trying to 
weigh screw pressure and pressure pro- 
duced by gravity without taking into ac- 
count the disturbance that one produced 
on the other. 

The extreme sensitiveness of this machine 
serves to show how material supposed to be 
solid and rigid is in reality continually in 
motion. In one test the full pressure of 
500,000 pounds was put upon the platform 
and allowed to remain for 70 hours. At the 
end of this time it had fallen off to 498,407 
pounds, and the falling off still continued at 
a rate of about one pound in 10 minutes. 
The pressure was then reduced to 400,000 
pounds ; instead of falling off the load in- 
creased 40 pounds in three minutes, and 
after standing for 10 minutes, the load de- 
creased at the rate of 7 pounds in about five 
minutes. When the pressure was reduced 
to 300,000 pounds, in 9 minutes the load in- 
creased 146 pounds, with no further indica- 
tion of increase or decrease for 11 minutes, 
when it began to fall off very slowly. The 
pressure was then reduced to 200,000 pounds. 
In 5 minutes it increased 307 pounds, and in 
9 minutes 370 pounds. At this point the 
load began to fall off very slowly. 

It would be very interesting to try if any 
lapse of time under load would finally 
bring these movements to rest, but there has 
been as yet no necessity for making the ex- 
periment. 

At the conclusion the speaker was heartily 
applauded, and then answered some ques- 
tions respecting the machine, 

Mr. Henry R. Towne: I think it might 
assist the meeting and prevent a misunder- 
standing if a point made by Mr. Bancroft at 
the close of his remarks were explained— 
namely, that the experience with this ma- 
chine had developed a difficulty due to the 
difference in pressures resulting from loads 
applied by gravity on one hand and the 
screws on the other. It was not clear to me 
what he meant by that, but he has cleared it 
up in a moment, and as others may have been 
as puzzled as I was, I think it may be inter- 
esting to have it explained. It is simply 
this, that the load applied upon the plat- 
form (Fig. 36), is applied through the action 
of the screws, producing tension in the stays 
or rods, and compression in other parts of 
the machine. Now, when a weight, say of 
one ton, is added to the load on the platen, it 
tends to substract that amount of load from 
the strain which is upon the other parts of 
the machine. It takes it from the tension of 
the rods, and off from the compression of 
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certain other parts, and it is that diminution 
of the pressure acting on the material of the 
machine which distributes the resistance of 
the material to that particular pressure. The 
pressure is lessened and the elastic action of 
the parts under the altered pressure is some- 
what different from what it was before. 
The application of the additional load 
changes the tension (or the compression, as 
it may be) upon the component parts of the 
machine, and the means of recording that 
elasticity is so remarkable that it becomes 
apparent on the scale. Is that a correct 
statement? 

Mr. Bancrort: Yes, sir. You can un- 
derstand it probably better if you consider 
the machine instead of being supported on 
the base as being suspended on the upper 
crosshead. Then the columns would have 
the strain due to the weight of the machine, 
and also the pressure of the rigid blocks be- 
tween the two platens. Assuming a ton 
weight put on the platform, it is clear you 
have thrown an additional stress on those 
bolts. They must elongate, and that elon- 
gation will diminish the pressure between 
the surfaces to the same extent. 

Mr. ALBERT Emery: I would like to re- 
mark that I found the same thing inthe 
original testing machine. .. I found that 
no load that I could put on those bolts, 
which were able to carry the 800,000 pounds 
load of the scale, would be retained on that 
scale perfectly any length of time. That is 
to say, whether I put 10,000 pounds on 
those bolts, or 100,000 pounds, or 20,000 
pounds, or 500,000 pounds, it was imma- 
terial. No load would stand still. They 
were always yielding, and I had to give up 
that method and take another one. 

Mr. Towne: Mr. Emery was the first 
discoverer of the fact that there is no such 
thing as rigidity of material. 

Mr. Emery: I would like to add to that 
remark another one. I have several times 
conceived the desirability of taking a single 
bar to form a measure of the stress put on 
the specimen, measuring the length of the 
bar when put under compression or tension 
by strain on the specimen, and recording 


that length very minutely. But the ex- 
perience gained in testing this machine, as 
well as that formerly gaine. in the original 
machine, would indicate that the draw bar 
will never yield proportionately to the loads 
put on it. It will be subject to a very sen- 
sible and material error compared to any 
error of this machine. 

Mr, C. E. Emery: The difficulty here is 
the simple one that we have in making the 
calculation as to the strain produced on a 
joint by the bolts. It has been said that after 
a bolt is strained it will not be further 
strained by pressure brought upon it from 
the interior of the cylinder, and at one time 
I made some experiments in which the 
spring and bolt were so proportioned that 
there did appear to be no difference what- 
ever. But when discussing the matter with 
friends, and talking it over, it simply re- 
solved itself into the plus and ndnus forces 
which we will get from two springs. We 
have the extension of the bolt, which has a 
certain rate ; we have the thickness of the 
cover—the compression of the cover, I 
should have said, which is merely minus 
extension, and by taking their relative areas 
and their co-efficients of elasticity and com- 
paring the two we find whether or not it is 
true that the pressure is greater to any con- 
siderable extent when applied after the bolt 
is already strained. There must always be 
a little more pressure under such circum 
stances at first, but wifh right proportions 
of the strut and of the bolt it lasts only for 
a moment, and after that the load brought 
by the pressure, of steam, for instance, sim- 
ply takes up the other load and no addi- 
tional strain is brought. That seems to be 
exactly the problem here. The application 
of the ton weight to the scale followed it up 
and showed its weight continuously. Just 
as soon as you put in a rod or anything 
which of itself stretched, it did not follow 
any longer, and the whole action had to be 
explained by combining with the weights 
shown by the scale, the elasticity of the 
springs, which also formed measuring in- 
struments and were not included. 

The balance of the time to adjournment 
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FOR ELECTRIC ELEVATORS. 


A new device for throwing on and off the switch which 
is used in Electrie Elevators and operated by the increase 
or decrease in the water pressure, is manufactured by the 


MASON REGULATOR CO., of Boston. 


It has already been used to some extent, quite successfully 
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was taken up by showing upon the screen 
and explaining many forms of testing ma- 
chines formerly and at present used in this 
country and abroad; but there were so 
many of these as to make it impracticable 
to prepare and publish engravings of them 
in our columns, 
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A year or more since, an agent of a manu- 
facturing concern succeeded in hiring a 
foreman and a considerable number of 
operatives in Germany to work in the fac- 
tory, instructing them how to evade the 
law and land in this country. Recently 
the firm broke their contract with the 
operatives, and upon attempting to bring 
suit for the breach, the foreman found out 
that he could not do so, because the con- 
tract was an illegal one. The operatives 
are undoubtedly punished enough already, 
but there ought to be some way to reach 
the agent and the firm for which he acted. 
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In a paper on ‘‘ Lubrication,” read by Mr. 
H. Rawlings, before the Birmingham (Eng- 
land) Association of Engineers, the follow- 
ing conclusions were reached : 

The best lubricants are the following for 
usual conditions met with in practice: 
Under very great pressure, with slow speed, 
graphite, soapstone, tallow, and other 
greases; under heavy pressure and high 
speed, sperm oil, castor oil, and heavy 
mineral oils; under light pressures and high 
speed, sperm,'refined petroleum, olive, rape, 
and cotton seed; ordinary machines, lard 
oil, heavy minerals, and other vegetable 
oils; steam cylinders, heavy mineral oil. 
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What is probably the heaviest machine 
tool of its class ever constructed in Scot- 
land has just been completed by Messrs. 
Crow, Harvey & Co., of Park Grove Iron 
Works, Kinning Park, Glasgow. It is a 
shearing machine for dealing with the heav- 
iest boiler and ship shell and deck plating, 
and is capable of shearing steel in the cold 
state up to 2 inches in thickness and 6 feet 6 
inches in width. The tool, which is driven 
by two 20-inch cylinder engines of 24 inch 
stroke, and geared up by steel gearing, is of 





112 tons total weight, and has been manu- 
factured for the new works of the Glasgow 
Iron and Steel Company, at Wishaw.— 77ie 
Engineer, London. 
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A French scientist, M. Baudoin, maintains 
that water is held in the clouds by electrici- 
ty, and thatif this be discharged rain will 
fall. Hence he proposes to bring about 
rainfall by discharging it. It is said that 
experiments on a small scale, with kites, 
have been successful, and more extended 
experiments will be made by the aid of bal- 


loons. 
——- me 


A twin screw steamboat has been placed 
on Lake Titacaca, the highest navigable 
waters in the world, up in the mountains of 
Peru. The component parts of the boat, 
which is 170 feet long and 30 feet wide, 
were carried up the mountain on the backs 
of llamas and mules. The boat was built 
on the Clyde. 
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The New York Recorder prints two col- 
umns of accidents from trolley cars occur- 
ring during the month of February. How 
many got away is not known. 























The Mount Hope Iron Works, at Somerset, 
N. H., bave started up. 

The William Orrell Woolen-mill, at Glendale, 
R. L., have started up in full. 

The E. P. Barrett Manufacturing Co., of Nashua, 
N. H., has been formed, with capital $250,000. 

The A. L. Sayles & Co.’s Woolen-mill, at Pas- 
coag, R.I., has been started after an idleness of 
several months. 

The foundry of March Brownback Stove Co., 
Pottstown, Pa., has resumed operations, witha full 
foree of hands. 

It is said that the Johnstown (Pa.) Steel Works 
will be removed to Cleveland, and a_ $3,000,000 
plaut erected. 
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“Lightning” Screw Plates 


For Machinists, Electricians, Bicycle Re- 
pairers, &c. Adjustable Dies with Guides. 


SEND FOR CATALOGUE, 


WILEY & RUSSELL, MFG. 60., 


CREENFIELD, MASS. 









BOILER MARING for BOILER MARERS. 


By W. H. FORD. 
Third edition, $1.00. 


JOHN WILEY & SONS, - NEW YORK. 


ismo, cloth. 


Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 


GEARS 








SEND FOR CATALOGUE, 


IRCESTER MACHINE SCREW CO. 


~“Wanufacturers of Set, Cap & 
Machine Screws, Studs, etc. 













EVERY DRAFTSMAN 


Should have a copy of 


REULEAUX’S CONSTRUCTOR, 


Translated by HENRY HARRISON SUPLEE, 
Handsomely Bound in Cloth. Size 10x12 in. pp. XVIII 
31:2. With Portrait and over 1,200 (ibusteations. Price. 
$7.50. Sent by express, prepaid, on receipt of price. 


H. H. SUPLEKE, 








389 CHELTEN AVE., W., PHILADELPHIA, PA. 





BORING AND T 


URNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. 


All feeds positive, 


Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 


BRIDCEPORT, CONN. 


New York Office, 39 CORTLANDT STREET, ROOM 86. 





‘'R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE inredressing. 


Soie REPRESENTATIVES IN THE UNITED STATES. 


B.M. TONES cw CO., 


BOSTON: 11 & {3 Oliver St., 


NEW YORK: 143 Liberty St. 





LATHES! PLANERS!! SHAPERS, & 





Modern Design, 


Valuable Features, 
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We Were because our tools were not on exhibition there 
but our customers write us that every tool built 
by us has proven exactly as represented. Our 
ot claim is that ** Our tools are of the latest and most 
approved designs, while the workmanship, ma 
terial and finish are of the highest order.”” Our 
War e a catalogue will tell you all about them. Prices 
quoted on application. No time like the present 

Medal to buy! 
at the | SEBASTIAN LATHE CO., 

5 7 
’ 
World’s Fair, 117-119 Culvert St., CINCINNATI, 0. 
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The Lewis Foundry and Machine Co., of Pitts- 
burgh, Pa., has secured a charter; the capital 
stock is placed at $200,000. 


The Corey Needle Works, Manchester, N. H., 
which has been running but three and four days 
a week since fall, have started in on full time. 


Owing to increase in orders the Tyrone (Pa.) 
Iron Works have resumed operations in full in 
every department after a long spell of idleness. 
The outlook for work is said to be very good. 

Withlin & Butts is the name of a new concern 
that has gone into the business of handling ma- 


chinists’ and manufacturers’ supplies, at 197 W. 
Second street, Cincinnati, O. 
De Witt Wire Cloth Co., 32 Reade street. New 


York, manufacturers of brass, copper, iron and 


steel wire cloth, wire ropes, sash wire, etc., has 
issued an 1894 illustrated price list. 
Tinius Olsen & Co., Philadelphia, Pa., have 


issued an 1894 catalogue of testing machines, in 
which are illustrated and described the latest 
work of the firm in that class of machinery. 

The Knowles Steam Pump Works, 93 Liberty 
street, New York, have issued a special catalogue 
of power pumps for paper and pulp mills. Some 
very fine specimens of pumps are shown in the 
catalogue. 

The Phoenix Iron Works, Hartford, 
started up, working ten hours a day. Since De- 
cember the works have been very dull, many 
workmen have been laid off, and all have been on 
short time. 


Conn., has 


Dyer & Hughes’ organ factory, at Foxcroft, Me.., 
which has been running only eight hours per day 
since September 18th, began a short time ago to 
run nine hours, and the prospects are good for its 
running on full time soon. 


The Electric Power Co. has been formed at 
Portland, Me., for the purpose of manufacturing 
electrical and mechanical motors, with $500,000 
capital stock. The officers are: President, E. A. 
Clark; treasurer, E. C. Ramsdell. 


Joshua Treat, one of Winterport’s (Me.) enter- 
prising citizens, will erect a steam mill there if 
the people will take stock to the amount of 
$5,000. Mr. Treat has had considerable business 
in that line, and has the machinery all purchased, 





George Warrington, Chicago, Tll., issues a cata- 
logue illustrating and describing the Warrington 
water-tube marine boiler, which he manufactures. 
These boilers are, we believe, more especially de- 
signed for use in steam launches, yachts, and 
moderately small craft. 


Westinghouse, Church, Kerr & Co. announce the 
removal of their offices to Havemeyer Building, 
26 Cortlandt street, New York, where they have a 
suite of four rooms, and are in every way better 
situated for their trade. They say that their busi- 
ness has been very good during the last six 
months. 


W. D. Forbes & Co., machinists, Hoboken, N. J., 
imform us that they are finding a very marked im 
provement in business, being crowded to the ex- 
tent that enlargement of works is contemplated. 


Brown & Sharpe Mfg. Co write us March 15, 
1894: We take pleasure in announcing that all 


departments of our machine shop are running full 


time—825 men, six days a week, and ten hours a 
day. 
Another indication of reviving business in the 


machinery line is found in the fact that the Ster 
ling Emery Wheel Co., of this city, have now in 
hand orders beyond the capacity of their two 
factories, both working full time. We have seen 
the orders, no small part of which are for export 
to foreign countries. 


Sebastian Lathe Co., Cincinnati, write us 
March 14, 1894: Business still continues to im- 
prove, and inquiries are getting more numerous. 
We have recently been in receipt of quite a large 
number of inquiries from foreign countries, and 
we shall make an effort to increase our business 
in those parts, as well as at home. 


O., 


The Lodge & Davis Machine T 
nati, O , have just received an order from Winkle 
mann Bros., Valencia, Venezuela, South America, 
for several of their machine tools, including one 
large lathe 21 feet in length. They also have an 
order from Carlos Albert & Son, of the same place, 
for one of their improved shapers. 


ool Co., of Cinein 


John Lang & Sons, 
send us their 1894 


Johnstone, near Glasgow, 
illustrated catalogue of screw- 
cutting engine lathes from 12’ to 36” swing; also 
various other machine tools. The lathes illus 
trated are all of the ‘“‘gap” type so common in 





DON’T ACCEPT ANY SUBSTITUTE FILE. 7 
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The Elliott Drill Press 


FOR ANY LIGHT WORK 
LARGE RANGE OF WORK - LOW PRICE 


E ELLIOTT DRILL. 
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Now Manufactured by 
A. J. WILKINSON & CO., 


180 to 188 WASHINGTON ST., BOSTON, MASS, 
SEND FOR CATALOGUE, 


COOKE &« CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
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Simplest and 
most sensitive. 
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FOR 
TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK. 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 











BEAM CALIPERS 
4] IN 5 SIZES 
Any graduation, 


Also Vernier and Metric System. 
WARRANTED ACCURATE. 

IT WILL PAY YOU to send for my circulars u:.d 

prices. E. G. SMITH, Columbia, Pa, 
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HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S810 Walnut St., Philadelphia. 


{Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 88 pages. 8vo., and our other Catalogues and Cir- 
culars, the whole cover.ng every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram. 
No overhanging table. 
Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad- 
qpeted 1-16 in. or 24 fn. 

o Serews to Monkey 
with. 








Powerful, Quick, 
Accurate. Write for 
circular. 


The Fox Machine Go., 
325 N. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England, 





England and Scotland, and have the rigid clamp 
hold for tools, also common there. This is one of 
the leading firms of machine tool makers in Scot 
land, 


The Calumet & Hecla Mining Co. have placed 
the order for a new iron building with The Berlin 
Iron Bridge Co., of East Berlin, Conn. The build 
ing will be 40 feet wide and 125 feet long, covered 
on the roof and sides with The Berlin Iron Bridge 
Company’s patent anti-condensation corrugated 
iron. The iron work for the extension of the 
E. W. Bliss Co.’s foundry building at Brooklyn, 
N. Y., will be furnished by the same company. 


An Angelica (N. Y.) correspondent writes: The 
Y. & W. R. R. will extend its line east from 
Wayland to Geneva, N. Y., and southwest from 
Angelica, N. Y., to Bolivar, N. Y., from which 
place they have a 
Olean, N. Y., that will be made standard, 
a through line from Geneva to Olean. This road 
has been doing a fine business during these hard 
times. The repair shops will put on full number 
of hands April Ist. The heading mill of F. E. & 
J. M. Church, at Angelica, N. Y., is running night 
and day, and have a contract that will take until 
October next to fill. 
goods makes a large demand for same, and large 
orders are turned away. This place is a fine loca- 
tion for a brush block factory, as there is an 
abundance of beech timber, which can be obtained 
at reasonable prices. 


making 


A Pittsburgh dispatch of March 12th to the 
Evening Fost says: Signs of returning confidence 
in manufacturing circles continue. All the de- 


partments of the Cambria Iron Works, at Johns: | 


narrow-gauge line running to | 


The superior quality of their | 


morning. The Johnson Steel Works, at the same 
place, also started up after idleness of three 
months. About 2,000 men went to work for the 
two corporations. It is announced to-day that 
the Braddock Wire Works plant, at Rankin, near 
Pittsburgh, holds the record since Saturday, turn 
ing out more steel than any other single roll rod 
millin the world. The record has been held fora 
number years by the Joliet (11l.) Wire Works, 
whose rod-mill turned out 243 tons of wire rods in 


an 


of 


twelve hours. The output of the Braddock 
Works for Saturday, a turn of ten hours from 
6 A.M. to4d Pp. M., Was 254 tons, breaking the record 
by eleven tons. A big run of steel was made eyery 
day last week, which indicates the receipt of 
large orders 

A. St. J. Newberry, assignee for The Lorain 
Manufacturing Co., Cleveland, Ohio, has issued 





‘In 
on 


the following: an article published in the 
Cleveland Leade? the morning of March 7, 
1894, it is stated that The Lorain Company has been 
| re-organized, its officers elected, and arrangements 
are now being made to start the works. This re- 
| port is entirely premature. The plan stated in the 
article is under consideration by the 
of The Lorain Manufacturing Company, and has 
been approved by the holders of « majority of the 
| stock. It not yet, however, been finally 


stockholders 


has 





FACTORIES TO LET. 

At Orangeburgh, New York, 21 miles from New 
York City, on the West Shore, Ontario and Western 
and Erie Railroads, with switch from each road. 
Two new one-story brick buildings, 75 x 130 feet, 
built on the most approved modern plans. Will be 
let with electric power, either singly or together. 
This location is unsurpassed for manufacturing 
purposes, For further information apply to T. T. 












town, which have been idle, resumed business this P. LUQUER, Agent, 45 Broadway, New York. 
Pe] a! ™  e 
No. INCH. PRICE. ; No. INCH. PRICE - 
ae 86....$.35 | 8 2 1.10 | 
Sas Moose oO Small set of 8—5.50 | 
3 Wi.<.. <el o 239 1.40 | 
4 .... 201 10.. Bo 4scs, eed 
5 14 7 | : 3M4.... 1.70 | 
sd 8&5 2 4 1.90 | 
7 ..18g.... 1.00 . ‘ull set of 12 12.00 | 


Cc. W. LeCOUNT, South Norwalk, Conn. 


These goods are for syle by C HAS. CHURCHILL & CO., L’t’d, 21 
Cross St , 


London, England. 








BETTS MACHINE 0., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


Improved Patterns! Late Designs! 





MANUFACTURERS OF 


ITCHBURG = 


AND THER Ss 
SEND FOR Li 
CATALOGUE E. : 





14 inc ch] E ngine Lathe. 


FITCHBURG MACHINE WORKS, 


THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURC, 
MASS. 











The Highest Award at the World's Columbian Exposition. 
The most useful tool 


inany shop is the RIVETT LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, lil., U. S. A. 








FOUNDERS AN 


Our air furnaces are among the 


and heavier than can be made by most 


BeTVeVetUsd 


PROWVIDENCE, 


IRON CASTINGS —LARGE AIR FURNACE CASTINGS 





Aaah hh hhh th hl 


BUILDERS IRON FOUNDRY, 


D MACHINISTS. 


R. I. 


largest, and our cranes among the most 


powerful in New England, and we can readily furnish castings that are stronger 


foundries. 


Bee tetset_re 





ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap; also tortable Forges, Tuyere 
Irons and Foundry Blowers. 


ngton St. 
NEW YORK. 


501 MANEATTAN BUILDING. 


CONNERSVILLE, IND. 
END, Gen. Act. ) 163 & 165 Washi 


N 
N) 
Please Mention This Paper. 


Chicago Cfice: 
TOWN 


» 





P.H. & F. M. ROOTS, Mfrs. 





COOKE & CO., Sellisg Agts. § 


5. 





WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 
NEW YORK, 


[eceron, PHILADELPHIA, 
ST. LOUIS, 





CHICAGO, 
DENVER. 
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agreed upon, and several details are yet unsettled. 
A majority of the stockholders have approved a | 
plan providing for the raising of additional funds 
and the starting of the works, upon | 
obtaining areasonable extension from the credit- 
ors of the company. It is hoped that this plan 
may be carried to success within a short time. 
The creditors will be as definite | 
sta tements can be made.” | 
| 


contingent 


advised as soon 
About 200 puddlers employed in the Cohoes (N.Y.) 
tolling-mill who have strike over a} 
reduction of wages, amounting to fifteen per cent., 
bave returned to work at the rates in vogue before 
the strike. This will also affect the employes in 
the Cohoes Tube Works. 


been ona 





Machinists’ Supplies and Iron. 
New York, March 17, 1894. 

Ww oquote "Standard North- 
ern brands, No.1 Foundry, $13.00 to $14.00; No. 2, 
$12.50 to $13.25; Gray Forge, $11.75to $12.50. South- 
ern brands of good quality are obtainable at $13.00 
to $14.00 for No. 1 Foundry; $11.75 to $12.50 for No. 
2, and $10.75 to $11.25 for Gray Forge. 


Iron—American Pig 


Antimony—The market is steady and quiet. We 
quote L. X., 9'4c. to 93¢c.; Cookson’s, 10c. to 
10lgc.; Hallett’s, 834c. to 9c., and U. S. French 
Star, 10c. | 


Lard Oil—Prime is quoted at 63c. to 64c. 

Copper—The market is firmer, but the demand 
is light. Holders are reluctant to sell at the pres- | 
ent prices, and anticipate better rates in the near 
future. Lake Copper is quoted at 9.70c. to 9.80c. 


|} at 19¢., 


secondary consideration. 
| 


on spot. Casting Copper is held at 94c. to 93¢c. 

Lead—The market remains firm; the re is little 
lead to be had; the quotations are 33¢c. to 3.40c., 
and the official quotation is 3.20c. for bullion. 

Spelter—The market is easy, 3.85c. to 3.90¢. 
asked for early New York delivery, but the 
mand is light. 

Tin—The market is dull; 
probably less will 






is 


de- 


spot supplies are offered 
buy. 








*WANTED* 


Advertisements only inserted 
under this head, Rate 30 cents a line for each inser- 
tion. About seven words make aline. “Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 


** Situation and Help” 


| care will be forwarde d. 


wants 


An experienced foreman patternmaker 
| sit’n; highest refs. as to ability. Patterns, AmM.Macu 
Patternmaker wishes pos , good capable work- 


man. Address Box 184, AMERICAN MACHINIST. 

Mechanical draftsman, Swede, wants position. 
30x 35, AMERICAN MACHINIST. 

Mech. eng. and draftsman ; tech. grad., exp’d 
in rolling mill work and steam engineering, desires 
situation. Address Box 36, AMERICAN MACHINIST. 

Foreman patternmaker, desirous of making a 
change, well up in bridge, roofing and architect 
ural work. Address 435, AMERICAN MACHINIST. 

Wanted—Position as foreman of foundry bya 
man who thoroughly understands his business. 
Address X. Y. Z., 397 Ontario street, Cleveland, O. 

Exp’d mech. draftsman, grad., Swede, and with 
| good references, desires a situation. Salary a 
Box 40, AM, MACHINIST. 





First-class tool maker, experienced on dies, 
hardening, case-hardening, moderate wages, dis- 
tance no object, wants position. N.Y.,AmM. MAcH. 


First-class molder desires situation, dry or green 
sand, temperate. New England or New York 
preferred. Address Box 39, Am. MACHINIST. 

Wanted—A machine shop foreman accustomed 
to press and die work. State age. exp., and salary 
wanted. Address, with refs., ‘“* Manufacturer,” 
care Prentiss Tool & Supply Co., 115 Liberty St. N.Y. 
Mechanical engineer, 36 years of age. able con- 
structor and good designer, with fair inventive ca 


capable of get- 
Refer 
Address 


tion to take charge of tool room; 
ting up tools for all kinds of brass work. 
ences from the best firms in the country. 
Box 42, AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be fi forwar de d 


Cheap 2d hdl ithe s& plane rs. S.M. York, C Cle Vv dC O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
For Sale—Second-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Calipers, Surface Gauges, ete. Catalogue free, 
Send forit. F. A. Welles, Milwaukee, Wis. 
Wanted—To buy lathes and planers, 24” and up. 
Box 27, AMERICAN MACHINIST. 


pacity, desires situation, is willing to take any 
position in his line. X. Y. 36, Am. MACHINIST. 
Wanted—By a first-class brass tool maker, posi- } 


| expenses. 


Wanted- 
150 to 200 horse-power. 


Modern compound slow speed engine 
Address Box 41, Am. Macu 


For Sale—Two Lodge & Davis shapers, 32-inch 
strc ke, first-class condition. In use about two 
years. Robt. Wetherill & Co., Chester, Pa 


Wanted—To exchange a Pratt & Whitney Spur 
Gear Cutter cutting to 7 feot, and i2inch face, 
for an automatic 36 inch —_ hine of some first 
class make. John J. Clause, Eikhart, Ind. 


Introduction and negotiation of American pat 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. I 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Fill, London, England. 


To machinists, iron founders, ete— Anexp’d mech 
eng. wishes a small business or partnership where 
there is already a connection, but where either ex 
tension or retirement of present owner is contem- 
plated. Advertiser has good specialties to intro 
duce. Address, with full partic., E. D., AM. Macu 


Michigan Agricultural College offers instruction 
in mechanical engineering—four years’ course; the 
average expense of attendance at the college is 
$135 per year; the course is arranged so as to give 
students an opportunity to earn a portion of their 
Address Mechanical Department, Ayri 
cultural College P. O., Mich. 

Wanted- 
machinery: 
circular saw, 
12 ft. x 34-in. x 36-in., 
x 42-in., engine lathe a; 


3ids to supply any or all of following 
Gear cutter, band saw, wood planer, 

radial drill, pattern lathe, planers, 
S ft. x 34-in, x 36-in., 6 1t. x 36-in 
18 ft. bed, 36 in. swing, 12 ft. 


x 36-in., 14 ft. x 40-in., 12 ft. x 28-in., 10 ft. x 24-in., 
10 ft. x 24-in., 6 ft. x 14-in., and two 8 ft. x 18 in. 
drill presses, two, 24-in. table, one, 36in. L.W. A. 


care AMERICAN MACHINIsT Office. 











1874. 


CLEVELAND -TWIST DRILL CO. 


Established in 


COR. LAKE & KIRTLAND STS. 


CLEVELAND, 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 


0 5 Neue Promenade, Berlin, C., Germany. 





FOR SALE 


IRON PLANERS, 


in first-class order, having been used in a 


MACHINE TOOL SHOP. 


SPECIAL LOW PRICES IF 
ORDERED AT ONCE. 


16 inche SW ide, * ine hes high, : fe et long. 


19 

20 a Lay bs ad iad r e oe 

=» * a * * ee 

a4 ¢ “O44 si: ge Mt Pn 

_ as & @* * 

25 “6 3B 4 “ Bg “ 

30 6 39 «4 “49 « “ 

_ > we * ay ‘* extra head. 
32 “ B90 we gM “ 

=|} oe e 3p 8 ‘* side head. 
| ed at. #8 - Fg va ** side head. 
ENGINE LATHES, 13. 16, 20, 32, 52 and 84 in, 


SHAPERS, 6, 8, 9, 15, 16 and ty in. 

UPRIGHT DRILLS, 20, 24, 40 and 68 in. 

RADIAL DRILL, 104 in. *Improved,”’ 

GEAR CUTTER, 36 in. *‘ Improved.”’ 

SCREW MACHINE, 234 in. hole, complete with Tools. 
MILLING MACHINE tor extra heavy work. 
KEYSEATING MACHINE for Pulleys and Wheels. 
BORING AND TURRING MILL, 38 in., two heads, 
BOILER ROLIS, 6, 8 and 10 feet. 

BOILER PUNCH, 34 in., extra heavy. 


J. J. McCABE, 


c. BbUtiaio's [14 Dey St., 
NEW YORK. 


N, ¥,.Mach’y Warerooms. 


SECOND-HAND MACHINE TOOLS. 








ENGINE LATHES. DRILL PRESSES. 
115i in.xt 5 ft. Flather. 2 10 in. 3-Spindle Slate. 
115 6 “* Jones & Lamson. 2 Garvin, Bench. 
215 “* 7“ 8, C. Wright. 2 Garvin, No. 2, 4-Spindle, 
115 “* 8 ** Fitchburg. 1 Pratt & Whitney, 3-Spindle, 
116 “ 7 ‘* Bement. 2 Pratt & Whitney 4-Spindle. 
116 ** 6 New Haven. 1 Garvin, No. 4, 6-Spindle. 
716“ 6“ F.K. Reed. 1 20 in, Blaisdel, Sliding Head, 
216° & “ BF. E, Reed, 1 22 * Prentice, B. G., P. F. 
216 “ 6 ** Prentice Bros, 1 24 ** Cine innati, Sliding peat 
116“ 6° Perkins. 1 25 ** Blaisdel, R. G. 
218 * 8 “ Wm. Munzer. 1 24 ‘* Prentice, B. G. a F. 
120° 6 K.P. Bullard, 34 in. Putnam, B. G. and 8. H. 
20 in.x10 ft. Putnam. 5 ft. Niles Universal Radial. 
1 26 in. x. 10 ft. New Haven, 

PLANERS. MISCELLANEOUS, 

1 15in. Lathe and Morse Crank. | 2 14 in. x 5 ft. Fox Lathes, 
1 20 in. x 20 in. x 6 ft. Pratt & | Square Arbor. 


Whitney. 1 Whiton 2-Spindle Centering 


1 22 in, x 22 in. x 4 ft. Pond. _ Mac hine. 
1 24 in.x24 in.x5 ft. Ne w Haven, | 1 No. 1 Brown & S. Surface 
1 28 in.x28 in.x7 | Grinder. 
40 in x40 in.x9 ft. Pond Mach. T, | 1 No. 2 Brown & S. Surface 
Co. Grinder, 
. 7 2 36 in. G. & E, Auto, Gear 
SHAPERS. ‘Cutters. 3 
1 6in. Boynton & Plummer, 2 Garvin Auto. Gear Cutters, 
1 10 * “ “ 1 6in. Bement Slotter. 


1 10 in. Newton Slotter. 
1 No, 2 Nat. Single Bolt C utter. 
Double *“ 


2 15 ** Juengst, Friction, 
1 24 “* Hendey, Friction. 
215 “* Wood, Light & Co. ee 
118 “* Putnam, Traverse Head, | 


Also, large variety of other machines. 
and detail description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 


A SPLENDID 16-INCH LEVER ORILL 


CAT. NO. 3. AT VERY LOW PRICE. 


Write for complete list 








THE GEO. BURNHAM CO., Worcester, Mass 





MARE YOUR TOOLS WITH A STEEL STAMP. 
XWE OWLO STAMP W ¥'5) 
123 CHAMPLAIN ST. 
CLEVELAND. CA/O. ) 
SEND FOR PRICE LIST NO. 4. 












A fully equipped MACHINE SHOP, 
a very good business, will Sell or Rent 
with Tools and Patents, Ac, For ture 
ther information address, 


W. H. ERMENTROUT, 





READING, PA. 





BLAKE & JOHNSON, 


order. 


WATERBURY, CONN. 


Za Bul of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut herewith. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quis prices for either machine or the goods, whichever may be desired, 


C2” Bicycle and Labor Saving Machinery a Specialty. 





1 ADAMS 8ST., 
BROOKLYN, 


E. W. BLISS 


FORGINGS 
AND 
SPECIAL 
MACHINERY. 


PARKER PRESS CO. 












Cutting 
Hit ron 


A. R. KING MFG. c0., 


ERIE, tith & (2th Sts., 


JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 


















» 


—— 


~) 





AMERICAN GAS FURNACE CO. 


=). OIL GAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, New York. 


ENGLISH AGENCY? 


Chas Churchill & Co., Ltd., 21 Cross St,, Finsbury, London, E. C., England. 





Endorsed by Practical Mechanics Everywhere. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. $. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIsT DRILLS AND CHUCKS. 








Send for Catalogue 





MACHINERY 


NEW AND SECOND-HAND. 


Plate Planer, 16% ft., one setting. 1 in. 
Shear No. 27, 30 in. throat, 34 in. plate. 
Above entirely New, made by Bement, 
Boiler Rolls, 8 ft. 3in. between Housing. 
Punch, 21 in. throat. Teal. 


Plate. 


Miles & Co. 
Cheap. 


57 in. Swing Driving Wheel Lathe, Double Head. 
ENGINE LATHES. PLANERS. 
100 inches x 20 feet. 72 inc hes x 25 feet. 4 Heads. 
7 - 2 r 69 15 : 
51 “ 18 60 0 « 9 «6 
is 16 42 ae 12 1 
40 14 a6 16 16 2 $¢ 
25 ss 24 and 16 feet 0 inches x 12 feet. 1 Head 
24 . 25 feet. 0 os 8 * l 
Other Sizes. Smatier Sizes Planer 
Profiling Machine, P. & W. 9, 12, 14, 24 and 26 in. Shaper. 
No. | &3 Universal Miller B.S S. | 8, 12, 18 in. Slotter. 
1,500 Steam Hamm r, Morgan, Drills, Radial and Post. 
200 Bradley Upright. | Screw Machines No.1,2,3, P.& W. 
Lot of Polishing Machines, Dyuamo for Electro-plating, etc. 


Shafting, Belting. 


SEND FOR OUR LATEST LIST. 


GEO. PLACE MACHINE 6O., 


Warehouse: 511 and 513 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 


Power Presses 


‘or Punching, Drawing, and 
Stamping Sheet Metal Goods 
of Every Description. 








Taper Rolling Machines 
a Specialty. 


The Coulter & McKenzie Mach. Co. 
540 Water St., BRIDGEPORT, CONN. 





ADJUSTABLE 
POWER 
PRESSES 


NEW IMPROVEMENTS. 
Unsurpassed for General Use of 
Tin, Brass & Sheet tron Workers. 
WORKMANSHIP GUARANTEED. 
WELL DESIGNED. 
MATERIALS OF THE BEST. 
Special Prices, Send for Circulars, 
Springfield Mach. Tool Co. 
SPRINGFIELD, OHIO. 
NEW YORK AGENT: 


J.J. McCABE, 14 Dey St, 












THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
onanentirely new prin- 
ciple. Will cut perfect 
keyways eitherstraight 
or taper through work 
of any diameter, shape 
orsize. By means of the 
improved upp r guide 
bar, the tool is held 
rigid, insuring a pertect- 
ly straigit cut throuch 
outthestroke. Allchips 





cz come out clear of the 

1 LY)a5 working parts of the 
machine. Micrometer 

\ fe re \eaoy screw regulates depth 

ea ape PO of cut. Forrapid work 

} and exact duplication 

—_ -4 — of same this machine 
a has no equal. Send for 


illustrated catalogue 
°ontaining new rule for Standard Dimensions of Keys and 
cey ways. 


BARER BROTHERS, 365 South Erie St., Toledo, Obio. 





PATENT: UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH, ANGLE, 


avo TWIST DRILL GAGE 


J WYKE&CO E Bosron,Mass 


MFR'S FINE MACHINISTS TOOLS. 
SEND FOR LISTS 
CHA? CHURCHILL& CO..LTD,AGTS. 
21 CRossST.Finsaury, LONDON ENC. 








CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., WN. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 





SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y, 











WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building 


write to 








THE BEST BLOWER pow on the 


market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas? 
When you require a positive blast and want something efficient and economical, 


THE CONNERSVILLE BLOWER CoO., 


CONNERSVILLE, 


IND. 
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HARRISON SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &€C. 
Specifications and estimates furnished on receipt of details of requirements. 
Works and Main Office: GERMANTOWN JUNC., apie PA. 


NEw YorK, N. Y.: 616 Havemeyer Building. ATLANTA, GA.: Chas. H. Willcox, 
DaLvas, TEx.: Hunter & Booso. 








THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
L606 1:8: 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
% Machinery. 


Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








333 fe _— st 


I. 1 Shriver & Cp. Wy: Wee veuk 


MANUFACTURERS OF 


neue ANG (¢ he at a 1% $3.8 ; .5 and 10 Tons 
acity, to be operated b 
pay ne they Pp y Hand, or who ly orin part 


NORTON EMERY WHEEL CO., 
WORCESTER, MASS. 











ILLUSTRATED CATALOCUE FREE. 









TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 


ALFRED BOX & CO. 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 


Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. 













cr ny 
23438 & 2345 
Callowhill St., 


MARIS AND BEEKLEY, PHILADELPHIA, PA. 
The HOPPES Live-Steam Feed-Water Purser, 


Guaranteed to Prevent Scale in Boilers. 
= Using any kind of water. Hard Sheet Steel Troughe 
Easily Cleaned, 

HOPPES MANUFACTURING Co., 

Send for Catalogue D. SPRINGFIELD, OHIGC 














NT ANYTHING INTHE 1 


<SES-DROP HANI © 
nO? STOMATIC DROP nee Mg 


cet 


-———“ 


1" Bee et Ute re 
| For Reducing and Pointing Wire, Be 
ESPECIALLY ADAPTED TO POINTING WIRE | 
RODS AND WIRE FOR DRAWING, 


Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, 
RACTICAL | 
| 


SEND FOR CATALOGUE 


Miner 8 Deck Mig. ©. 


NEW HAVEN.CONN. 
LARGEST LINE INTHE MARKET 


For 














Order now before our stock 
of papers is exhausted, 


| articles, our stock is now limited to 
complete sets, With the exception 
of two or three issues,and orders Can 
hereafter be filled by the set only. 
A number of engineering schools 
are using these articles in lieu of a 


DRAWING.” 

bees Soom oe Cee important branch ‘American Machinist, 
| 
| 


By J. G. A. MEYER. 
The demand for back numbers of 
the American Machinist, containing 


ADDRESS : 





this valuable series of articles, has The set of 92 papers will be sent by hana ee 
heen so great, that, notwithstand- | mail to any address in the U.S., Can- 203 BROADWAY, 
ing it has compelled us to issue | ada or Mexico for $4.60, post paid, i 

special reprints of several of the! and toany foreign country for $6.50. NEW YORK. 


The Sample 















_ The National 
= Feed-Water ¢ 


Heater 
\ brass coil Heater 
S delivering water to 
a the boiler at 210° 
Fahrenheit. 
Asample of Dixon’s pure flake lubricating cnnean ta Tt aola: 
Graphite, with interesting and instructive Prices low. Satis- 


pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


faction universal 


The National 
Pipe Bending 
Co. 
82 River St. 
New Haven, Ct. 








SeVesessesesesesessesse 





Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 
== IMPROVED DIRLL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON cO., 
Windsor Locks, Conn., U.S. A. 







Style B, Two-Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 2 


Style A, Three-Jaw. 
1 Cross St., Finsbury, London, Eng. Awards at the World’s Fair 


CUSHMAN CHUCKS. 


We have recently improved our full line of Geared Scroll Chucks 





and have also added a 10% 
application. 
Send for our catalogue of all kinds of Lathe and Drill Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
provements which greatly increase 
the durability and accuracy of out 
tools. Please investigate our claima 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue ¢ 


inch and a 15 inch. Prices and discount on 








SS S § 
SECTION INDPT 


PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT 





SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUCK 00., 


New Britain, Conn. 


Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 
FOREIGN AGENCIES: 

Ph. Roux et Cie.,54 Bowlevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No. 5, 
Berlin, Germany ; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, EK. C., England. 


The Andrew Patent Drill Chuck. 


The only chuck ever introduced, me- 
chanically correct. Will hold the he aviest 
taper-shank boring bars, for all kinds of 
work, without marking or bruising the 
shank. All taper-shank tools with the 
flat ends broken off, used just as well as 
new tools, Endorsed by all prominent 
twist-drill makers and mechanical ex- 
perts. Send for Catalogue. 


Cincinnati, Ohio. 


Jordan Planer Chucks, 


SEND FOR CIRCULAR, 











SEND FOR CATALOGUE, 





WORCESTER, MASS. 
UNIVERSAL, or 
Reversible Jaws (patented) giving 5 changes in- 
Address WHITLOCK, 


c.W.JORDAN 

COMBINATION, 

cluding every possible position. ILLUSTRATED CaTa- 
39 Cortlandt Street, N. Y. 


4 Wayne St., 
INDEPENDENT, 
Est'd 1882. Strongest. Easiest to change. Best finish. 
LOGUE sent, Liberal discounts. Prompt shipment, 
Works, 1300 Hudson, Hoboken, N. J. 





JAPANNING, TINNING, NIGKELING, 
And all kinds of FINISHING. Best facilities for 
manufacturing small articles in Brass and Mallea- 
ble Iron. Send sample for estimate. 


H B.MAXWELL, 420 & 422 W. Court St., Rome, N.Y, 











ANDREW & CO., 


STEEL STAMPS, ALL HAND CUT. 
CAST STEEL, : 
Compinep Dritt anp CounTERSINK Por CenTERING Latur Worm 
Size of body 3-10 in.; Drill 4 in. and 8-32, or same size each end. 


Skilled De . a ee 15-64in.; ‘* 8100 and 7-100, 


13-641n.; ‘* 1-16inch, Price $1.50 per doz. 
THE HOGGSON & PETTIS MFG. CO., 


J. T. SLOCOMB & CO., Providence, R. |. 
NEW HAVEN, CONN, 


Manufacturers of the celebrated Sweetland Chuck, 


C70NES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


M. L. 





MONEY V SAVED. 











TWEDDELL’S 


HYDRAULIC MACHINE TOOLS. 


TWEDDELL, PLATT & FIELDING'S ‘‘U.S,"' PATENTS. 
For RIVETING, BENDING, FORGING, 
PUNCHING and SHEARING. 

With Necessary PUMPS and ACCUMULATOR, 















702 TEMPLE Court, CHICAGO. DETROIT, ? ' , 
New Yor« OrrFice, 182 FRONT ST. | MICH. Also Special Plant for Riveting Water 
Mains in Position. 
| Supplied in Great Britain to all H. M Dockyards, The 
leg oe Thiet} ) bs 3 oll Fairfield Shipbuilding Company, J. & G ‘homson, 
tf; Beil) ‘ai yy - ig ‘d Penn’s, Maudslay’s, and all the Railway Companies on 
Q je RE = sal p| the Continent —Krupp’s, Grason 5. and af the —— 
ee 7 Jock ds 1 Railways, to Baldwin's, oona, Roan- 
1a a Ty eta SSER Co grl — Kes Pty tre : Renae and the leading Ship 
re \ 7 j K NEW YORK f 4 builders and Bridge-builders throughout the world, 
f » vid¥ | 
(NX. YTD Branch: 265 State St., tity ' 
 % fy! Manufacturers of t» i LICENSEES AND MANUFACTURERS? 
| Drawing Materials, || |) | FIELDING & PLATT, Gloucester, England. 
Surveying Instru 
ne ie 1 iy omy wha avamn Aer 
— A ments, &. | Apply TWEDDELL'S SYSTEM, Limited, 


Paragon Drawing Instruments, Extra and Best 
Quality ; German Drawing Instruments, Paragon, 
Duplex, Universal, Anvil Dri obey Helios, Blue 
Process Papers, Scales, Triangles, T-Squares, &c., 
&e. Catalogue on applic ation. 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS, 


THE W. & §. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 & 210 East 43d Street, 


NEW YORK. 


14 Delahay Street, - Westminster, London, England. 
Purchasers are Warned against Buying or 
Using Infringements of our Patents. 














Selt Press. 


Forging Press. 
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LODGE & DA 
MACHI 








St. Louis, 
823 N. Second St. 


Newv York, 
110 Liberty St. 


Chicago, 
68-70 S. Canal St. 


Philadelphia. 


MACHINIST 
WORKS ' 


V S: CINCINNATI, O., U. S. A. 


NE TOOL CO. 
punoensor STANDARD 


Engine Lathes, Planers, Shapers, Milling 
Machines, Drill Presses, Screw Machines, Bolt 
Cutters, Turret Lathes, Pulley 
Lathes, &c. 


Boston, 
23-25 Purchase St. 











Pittsburgh, 


19 N. Seventh St. Cor. Market and Water Sts, 





ENCINE LATHES. 


22” and 24’ furnished in lengths of 8, 10, 12, 14, 


and 16 feet Bed. 
With all modern Improvements. 






Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools peolues wen adhe we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 








Address, 


Dietz, Schumacher & Co., ‘a 
Cincinnati, 0., U. S. A. 





Gear blanks, pulleys, couplings, small fly-wheels, details of slide 
valve and Corliss engines, pumps, printing and cotton presses, 
and an infinite variety of chucking 
work may be produced on this 
Double Saddle Turret Lathe with 

wonderful rapidity. 

Because this Double Saddle Tur- 
ret Lathe has four simple tools 
cutting at once. 

Because there is absolute rigidity. 

Because there is enormous power. 

Because the machine is easily and 
quickly handled. 


THE LODGE & SHIPLEY M. T. CO., 
CINCINNATI, O., U. S. A. 








THE VERNON 


Revolution Counters, Car Fare Registers, &c. 
@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 
Absolutely 


BACK VOLUMES OF THE 


for 1880, '81,’82,°83, "84, °85, ’86,'87,’88, 89, 
a few may be still be had at the regular rate 
of $3.50 per volume bound, or $2.50 unbound. 

A few volumes for 1890, 1891 and 1892 
are also obtainable at the regular rate of 
$4.00 per volume bound, or $3.00 unbound. 
Bound volumes, being too heavy to go by 
mail, are sent by express or freight as de- 





S. M. BALZER, 


ing and Measuring 
Machines, 





NEW YORK. 








sired, Transportation charges payable at e 
destination. Address, 
AMERICAN MACHINIST, | — | 
203 BROADWAY, - NEW YORK.) !! | ' 
The Moore & White Co., GROBET : 
SPumapeutiy Pa SWISS FILES 
uene ISS S 1 ou IES 
The “Moore & Whi te” - 
Friction Clutches IONTGO! O. 
AND 


Cut-off Couplings. 


Send for Circulars. 


Lruand, Favucovas & Nonny Co 
WET EMERY GRINDER. 


Any amount of water easily fa oe without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old- fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, 














Accurate. 
Manufacturer of Count- 


129 Worth Street, 


DETROIT, MICH. 


(HYDRAULIC FORGINGS 
= 





WYMAN & CORDON Worsesior Mass 














THE GARVIN MACHINE CoO., 


Manufacturers of and Dealers in 


MACHINE TOOLS. 


LATHES, PLANERS, 
SHAPERS, DRILLS, 
MILLING MACHINES, 
TURRET LATHES, 
CEAR CUTTERS, 
CUTTER CRINDERS, 
TAPPING MACHINES, 
WIRE COILING MACHINES, 
POWER PRESSES, 


NEW No. 3 SCREW MACHINE, 


Geared Friction He Head | and Power Feed. 


N. Y. 




















Write for New Catalogue 
delivery. 4 OTHER SIZES AND 68 VARIETIES. 
BRIGHT SURFACES. 

Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Engines, &e. 

Cut Theoretically Correct. « HAMILTON 

BACININGT, 
Hamilton, Ohio, U.S. A. 
Back Geared and Power Feed 


HAND LATHES, 
and List of New and Second- 
LAIGHT AND CANAL STS. NEW’ YORK, 
Is not only USEFUL but is 
STEVENSON BRO. & CO., 
To learn all about it address 
For partioulars and estimates apply to 
MAGEUIS TOOL 1, 
uccessor 
BREHMER BROS., — 
MODERN 


PROFILERS, &c., &C, ea 
Hand Tools for immediate 
[ CMETIC FOR PREVENTING RUST ON 
a NECESSITY to all. 
132 South Second St., Philadelphia. 
S BEVEL GEARS, 
HUGO BILGRAM, 
440 N, 12th St, Philadelphia,’ Pa, N.E. Cor, Water & Market Sts, 
16”, 22”, 26’, 32” and 36/’ 
A SPECIALTY. 





EVERY STYLE, SMALL OR LARCE. 
1100 SIZES IN STOCK. SEND FOR CATALOGUE. 
BOSTON CEAR WORKS, 

35 Hartford Street, BOSTON, MASS, 





POST YOURSELVES ON THE MERITS OF 


NIGHOLSON’S EXPANDING MANDRELS 


AND YOU WILL BE PLEASED WITH THEM. 





American Standard Gauge & Tool Workr, 


a SHELL 
 REANERS 


54 inch to 5 inch. 
JAMES A. TAYLOR & CO. 
Send for New Pamphiet. 











W. H. NICHOLSON & CO., 


MANUFACTURERS OF 


MECHANICAL SPECIALTIES, 


WILKES BARRE, PA. 








‘« The Mills of the Gods Grind Slowly,’’ 


BUT NOT SO OF 

°° Lathe Gentre Grind 

— Latne venire uringer 
Just the Tool for You. 


TRUMP BROS. MACH. CO., Mifrs., 
WILMINGTON, DEL. 









'P, BLAISDELL & CO., 


Manufacturers of 


", Machinists’ Tools, 


WORCESTER, MASS, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach's Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 













F.E. REED & C0., 


Worcester, Mass. 





MANUFACTURE = 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 


Selling Agents, I!!! Liberty St., New York. 
60 South Canal St., Chicago. 


W. C. YOUNG MFG. CO., "ui" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


Lathes, 
Planers, 
Drills, 
Slotters, 
Etc. 











New Haven, Conn. 








can be made to produce in a given time. 
will do better nor more than ours. 


A [itter’s PRrRorit 


Lies in the accuracy and amount of work it will or 


No machine 
Get our book and 


ascertain just what it'll do. 


The Cincinnati Milling Machine Co., 


CINCINNATI, OHIO 


NEW HAVEN MANUFAC’G CO..| | 





SEND FOR CIRCULAR. 


D, SAUNDERS’ SOM}, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ l 


TAPPING MACHINES, 


For Steam Fitting, also 


de a Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. WY. 





Capacity 
4, 2 in. diameter, + 
24 in. long. 
2 BY 24 FLAT TURRET LATHE. 












JONES : LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOC. 











BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING 


OHIO. 





MILLS. 








MAKE YOUR- 
SELF A 


Moderate Charges. 


MECHANICAL ENGINEER OR DRAUGHTSMAN: 


charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method of 


or qual- 
ify to 
take 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry, Elementary Mechanics, hag 
Steam and Steam Engines, Strength of Materials, Applied Mechanics, Boilers, Machine Design, Electric ity, Ete. To begin, 
Diplomas Awarded. Send for Free Circular Giving fall Particulars, 


dromechanics, Pneumatics, Heat, Mechanical Drawing, 


Students need only know how to read and write. 








SUCCESSOR TO LATHE 





LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


& MORSE TOOL CO. 


WORCESTER, MASS. 








Albro Worm and Worm Gear 


Consumes less 
power 
better 
than any 


and gives 
results 
other 
Infor- 


cheer- 


System. 
. mation 


“he 2 fully furnished. 
ip 

2 The Albro-Clem 

7 Sys Elevator Co., 


4]1 & 413 Cherry St, 
Philadelphia, Pa. 





CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 


CURTIS. 





c2 
G 
| 
| 
cf 
ge 











THE CURT] 
\\ Pi S 
ie Threading 





4) ‘qaodesplig “}S Wopavy 99 


~ BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Lt'd, 
21 Cross St,, Finsbury, London, 








A Constant Cutting Speed Machine re- 
quires the speed of the main spindle to auto- 
matically increase as the tools advance. 

Our 2” machine starts at 48 revs. per min 
and increases gradually to 150 revs. per min. 

Our 6’ machine starts at 16 revs. per 
min. and stops at 90 rev. per min. 


SEND FOR DESCRIPTIVE CIRCULARS. 


HURLBUT-ROGERS MACHINE CO., 
SOUTH SUDBURY, MASS. 


HARD FIBRE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Kods Tubing, Washers, 
for Klectrical fngulatio on, Friction Bear 
ings, Nois ole 33 Gears, Dust G uards, Pack- 
ing and General use in Machine Work. 


Send fe r Catalogue and Samples. 
DELAWARE HARD FIBRE CO., 


Wilmington, Del., 











And 15 Long Lane, London, E. C. 


Cw 
Trade Mark. 





BARKER’S IMPROVED | 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 












STRANGE, BUT TRUE!! 


‘ATas Mew Process Raw Hine Gans 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 
They require No 
Lubricant. 


Noiseless 
and Clean, 


Lh RAW HIDE CO.. 


PATENTEES AND SOLE MANUFACTURERS 


The ‘y are 








SYRACUSE, N.Y..U.S.A. 








SMALL CRANKS 
AND 
ENGINE PARTS 
MADE. 


W. D. FOR 


BES & CO., 


HOBOKEN, 


J. 


1300 HUDSON STREET. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 





THE ARMSTRONG TOOL HOLDER, 
For general use on Lathe, Shaper and Planer. 


Over 10,000already 
in use. Have ond 


ae et 150 tools to one con- 


THE SNow STEAM 
MP Works 
Butts le sa Y., Apri 


Arm: be one Bros 
Too 


Za bought of yo 
oatis sfactory to ou 
and wedo n t think 
they can be im 
proved upon in any 
way. Yourstruly, 
A. C, CHRISTENSEN, 

Sur 
4 Let us send youa 
4 tool on trial. 
he nd f rcircuy 


Ps stented Febru 28, 1893, 
ARMSTRONG BROS. r00L C0., 
CHAS, CHURCHILL & Co., London, Eng., Agents. 


76 and 78 Edgewood Ave,, Chicago, 


ntlemen :—The 
~ cane Tools we 


THE ERIE KEY-SEATING MACHINE. 


NUFACTURED BY 


THE BURTON MACHINE CO., 
= 302 Peach St., 










ERIE, PA. The cut represents 
our Stationary and 

Portable Key + Seat 

mm ing Machin which 

— meets all the 

equirements of 
machiae shop, rhe ey are furnishe ed 
with one, two or three Arb« 

desired, to cut any width ot ke; sett 


up to 2 1-2 inches wide. 

I 16-16 inche Arbor works 
in all bore fro om =1 (15-16 
a ~ inches to 3 inches diameter, 
iy 4 an ~l cuts seats 12 inches 


2 7- 16 inches Arbor “7°rks 
6 inches diameter, aa “i its 


~ Send for Circular. 


lo 
in all bore fr mm 2 7-16 inches to 








seats 16 inc she 
4 7- “16. inches Arbes works in all bores ‘fro m ¥ 7-16 ine u 
14 inches diameter, and cuts seats 26 inche 
Wik an attachment for the “purp. ye cut in holes 
as all as 1 inch diameter, by 1D oe eo 1e cutter, 
in the work is heavy and to ; laree to be placed on machine it 
san be ) detache d from stand and used as portable machine 


sp 21 Wheel aw Lever, 
B. G. Drills, 


made without back gears if de- 
sired. Best drill on earth for 
the money. Also, full line of 


UPRIGHT DRILLS, 


Sizes from 22’ to 36”, inclusive- 







Nearly one hundred 
\ machines purchased by 
, one electricai plant. 


J. E. SNYDER, 


Worcester, Mass. 





FOOT npwee LATHES 


For Electrical 
and Experimen- 
2h tal work. For 
Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools ; elegant in design, superior in con- 
struction. The best foot power lathes made, and quality 
considered the cheapest. Send for c atalogue’ and prices. 


W. F. & JNO. BARNES Co., 
1995 Ruby St,, ROCKFORD, IIL. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lrob. 
21 Cross ST.. Finsaury. LONDON, E. C.+ ENG 

















AMERICAN MACHINIST Marcu 22, 1894 














WM. SELLERS & CO, Incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Etc, 


'THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FOnR ALL SERVICES. 
m, | NEW YORK OFFICE, 76 JOHN STREET. 


LOWVILLE IRON WORKS €O., ‘owvyte 


MANUFACTURERS OF 


PU PS 





m 
i 


=) 








The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, 
TIPLE AND AUTOMATIC SPACING. 


MUL- 





ee SPLICE BAR PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 





>> +> +> + +o os i PION > and 
THEE 


























For Boiler 

Feeding, ¢ other 
Elevator purposes, 
Work, > i Sendfor « 

Pulp Mills, @/ B Circular. 





_JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE PUMPS, SINKING PUMPS, PRESSURE 
PUMPS, VACUUM PUMPS, ARTESIAN WELL 
PUMPS, POWER Pumps, EtTCc., ETC. 


Per ci THY 


= HARA ETTOA SARTO 











| 
t 
t 
! 








i Stareett’s Cools} 


| ARE WARRANTED SATISFACTORY. + 
BEND FOR CATALOGUE. 





t L. S. STARRETT, ATHOL, MASS., U.S.A. 
PH oS e He He He Pe He H+HeHe ooo 


YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 
in quantities, write to THe Jones Bros. ELEcTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 











DETRICK & HARVEY, 
MACHINE CO., 


Manufacturers, 


Baltimore, Md. " 










Mk i eo SPECIAL MACHINERY. 





WE HAVE A FINE LIST OF 
OPEN SIDE PLANERS 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 
= Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes, 


R. J, STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


Ready for Immediate Delivery. 





ESTIMATES CIVEN ON MACHINES 
IN QUANTITIES. 

















CATALOGUE OF THE LATEST DESIGNS IN 


MACHINISTS’ FINE TOOLS 


TO BE HAD FOR THE ASKING. 


STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 










= The Almond Conpling 
es A NEW quarter turn 
, motion to replace 
quarter turn belts and 
bevel gears. 
7 =6T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


PEEP TPE TY TTT a di 
> <2 Jcorrivateicrton® syRACUSE,N.Y 3 
Aviron ne 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite penperioes | for Accuracy = a ome. 
EVERY SCALE GUARANTEED. SEND ST. 
COFFIN & LEIGHTON. SYRACUSE, N. ¥ 


VOLNEY W. MASON & CO., 


"/Friction Pulleys, Clutohes and Elevators 


PROVIDENCE, R. I. 


THE PERKINS DRAW STROKE = 


An Indispens og 
for all 
workers and 
Best Design. vn 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO., 
Manchester, Sesend. 








ARTHUR'S PATENT, SEPT. 22,1891. 











ARTHUR'S “ UNIVERSAL ” ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor? 


reves THE ARTHUR G0., sascuze sry 


ry us, 



















We have in stock for immediate delivery, one Traverse Shaper, 20 in. 
and one 30 in. stroke by 72 in. traverse of 
We will sell these two machines at greatly reduced prices, if sold 
We also have in stock 15 1n., 24 in., 


stroke by 60 in. traverse of head, 
head. 
within the next 60 days. 
Pillar Shapers. We 


for Illustrated Catalogue. 


Agents; CHARLES CHURCHILL & CO., L =< = 
SCHUCHARDT & SCHUTTE, Berlin, Germany. ba _ i or eect 
EUGEN SOLLER, Basel, Switzerland, ——<- = 


also have for immediate delivery, 
in. Hendey-Norton Lathes, and have 20. in, and 30 in. in the works. 


THE HENDEY MACHINE CO.., 


TORRINCTON, CONN., 


MANUFACTURERS OF 


Improved Pillar and Traverse Shapers, 


-~AND-—— 


THE HENDEY-NORTON ENGINE LATHES. 


neat 













and 25 in. 
16 in and 18 


Send 


14 in., 


Ltd., London, England. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, | 


SLOW SPEED, MEDIUM SPEED 
AND HIGH SPEED ENGINES. 


‘| Simple, Compound and Triple Expansion 
Engines, High Pressure Boilers. 


ul) COMPLETE STEAM POWER PLANTS OF HIGHEST 
ATTAINABLE EFFICIENCY. Address 


BUCKEYE ENGINE CO., No. 26 FRANKLIN AVE., SALEM, 0. 
ALBANY STEAM TRAP CO., ALBANY, N. Y. 








ices seas I 


fo AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


= Renewable Seat and Disc 


VALVES. 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 








“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


83d & Walnut Streets, 245 Lake Street, 
Philadel phia. Chicago. 


New York Agency, 18 Vesey St. 


\ 35,000 SOLD. 
_ MANY NEW IMPROVEMENTS 


STRONG, WELL BUILT 
zat" STEAM ENGINES 
Horse Se 
, I2to » 00! sd Adapted to Heavy, 


& Continuous W ork. 
\e SUITARLE 


\ Tubular & Firebox 
BOILERS 


= on hand { foe — 


CHANDLER Re TAYLOR CO. INDIANAPOLIS. IND 













FOR USE WITH 


| COAL GAS, 
I NATURAL GAS, 
PRODUCER GAS, 
x OR GASOLINE. 


“OTTO' GAS ENGINES AND PUMPS. 
25 to 75 Per Cent. Less Gas than ANY 


GAD AND GASOLINE 


ENCINE. 


The Simplest Ever Made. 
Send for Catalogue. 


SAPETY VAPOR ENGINE C0, 
16 Murray St., New York. 


General Agents Wanted. 








Consume 25 | 
other Gas Engine doing the same work. 














RAND DRILLCO., 


| 
We were awarded the highest premium at the | 
| 
| 






WORLD’S COLUMBIAN EXPOSITION : 
on the following: / 
DUPLEX COMPOUND STEAM AND COMPOUND PATALOGUE 


ad OF OVER 


AIR COMPRESSOR AT MACHINERY HALL, NEARLY Fo, 
and the following Exhibited at 500 300 PAGES 
MINES AND MINING BUILDING, DIFFERENT SENT ON 
HIGH PRESSURE COMPRESSOR, MACHINES. APPLICATION. 
STRAIGHT LINE COMPRESSOR 


LITTLE GIANT ROCK DRILL, 
SLUGGER ROCK DRILL, 
FURNACE TAPPING DRILL, 
SHAFT BAR, 
coLUM 


DE RBY B ND 
AWARD ON COLLECTIVE, EXHIBIT OF COM- 
PRESSORS AND DRILLS 


RAND DRILL C0., 23 Park Place, ¥. fF. 


THE ECAN Co., 


Mm 239 to 259 W. FRONT ST., Cincinnati, Ohio, U.S. A. 
Makers of WOOD-WORKING MACHINERY 
FOR ANY CLASS OF WORK 























NOVER 


HANDSOME CATALOGUE ON 


eat BON NDENSER 
> THE CONOVER MFG.CO. 39 Cortianor Sr.NY. 


AMERICAN WATCH TOOL Co. LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES. 

























PUNCHING * SHEARING MACHINERY 
> © BOILER MAKERS ROLLS. > 
New Doty Manuraqurinc ©: 
» anesvlle __ Waf@nsin. | 


MOFFET PORTABLE DRILL. 


DRY STEAM. 
































Weighs 42 lbs. and 
UNSURPASSED - drills from 34 to 
Si ‘= Centrif ' ASA e] 1% inches diam- 
impson’s Centrifuga = eter. 
Steam cael REAMER. if . 
— Runs with Steam 
For Supplying Cea oe eee “=” | Wilt work in any —or— 
, position. Compressed Air. 


ere 





o usec mv n long dis 
ae pete vig alr 1 Hamm er pry Ho ouse 8 


Ww: ater G 
poses whe ere ay Stean is D sary. 


KEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 


rators oe all pur: 


ed Mannfec tured by 
ove, UG. TIMOLAT, 

wie og & OLN. Filth Ave., 
NEW YORK. 





Send fp Circular, 



















*HeEy ~~ 
Fy WATTS. CAMPB ELL © 
MANUFACTURERS EV oJ. 

_OF IMPROVED -=- 


ILS; STEAM ENGINES oe 
CoRL ——Ty pure VARIETY hae 


od OWER 
on Comecete Poynre™® 


RICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalooue. 
ALSO BUILDERS OF 


Electric Heh Speed Engines and 
Ice-Making and Refrigerating Machinery. 


3 ENGINES 


| us) }) WESTON ENGINE co., 


eee ee POST, N. Y. 
ee PRESENTATIVES 
JULIAN SCHOLL. get ip dalt “i 8t., N.Y. 
GEO. D. HOFFMAN, 82 Lake , Chicago 
H.M.SCIPLE & CO., 3a & Are n Sts. Phila, Pa. 




















te > tales 
PA 






(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS Rs 


AND 


SOMPLETE POWER PLANTS “= 


CORLISS STEAM ENGINES, STEEL PLATE CHIMNEYS 
TANKS AND STAND PIPES, AIR PUMPS AND CONDENSERS, 
FEED-WATER HEATERS. 
PHILADELPHIA ENGINEERING WORKS, Limited, 
Philadelphia, Pa., U. S. A. 





AUTOMATIC 
ILIGII owe Ep 








Long Distance Telephone 1781. 





38 Cortlandt Street, New York City 
, Oswego. 18 South Canal oe he cago, Il), 
bs os er Street, Bo: Mass. 


ch Street, Philadelphia, Pa. 


ENGINEERING CO. 
NICETOWN. 
PHILA, 
49 DEY ST. 
NEW YORK. 


Blevators, Conveyors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. (Chicago-Link-Belt Machinery Co.) 








ADAMS 


A Antomatic Bolt-Threading & Nut Tapping Machine. 


Made In all Sizes to Cut from 1-4” to 6”, 


The simplest and most durable machine in existence. The thread. 
'y ing head is made entirely of steel. No links, levers, springs, caps, 
cases, blocks or die rings in or about the head. Separate Heads 
and Dies Furnished. Write for descriptive circular and price 
list to 


= Capito) Mfg. Co., 125 to 137 Rees St., Chicago, IL, 0 0, Ps A. 


Agents for Great Britain, CHARLES CHURCHILL & CO 
21 Cross Street, Finsbury, London, E. 0., England. 


aula. CONE CO. 














CONES, 
5 - MADE IN ALL SIZES. 
J Thousands in use trans- 
mitting from 1 to 50H. P. For 
information address, 


No. 85 WATER STREET: 
BOSTON, MASS. 


A. & F. BROWN, 


ENGINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANGERS, Etc. 











Estimates and Plans fur- 






nished for transmitting 
Power by 


Friction Clutch Couplings. * 


AND 





STEAM SIRENS, » y J . VERTICAL 
Send for eae SHAFTI NC. 
17 Dey St., New York. Also for Erecting same, 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


825 len. Ten Hours a Day. 


Six Days a Week. 











We take pleasure in announcing that all 
departments of our machine shops are run- 
ning full time. 


tHe NILES bia bi scees oe 


HAMILTON, OHIO. 


37 in. to 80 ft. “ie! 


IRON AND STEEL- 

WORKING 
LABOR-SAVING 
MACHINERY. 


NEW YORK, 











PHILADELPHIA, @ 
BOSTON: é 
CHICAGO, 

PITTSBURGH, 








JENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out, Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 


BEMENT, MILES & CD, "r'sasiPr'= 


—— OF 


METAL-WORKING 
Machine Tools 


FoR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 


New York Office, Equitable Building. 
GEORGE PLACE, Agent. 


JENKING STANDARD PACKING 





GS <P. 































SPUR- AND SPIRAL-GEARED 


(‘* SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A.GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 


20 SIZES. 
From 22/’x22’’ 
to 96’’x72” any 


length. Hole 
“i Xe) 














CUTS 


GEARS AND RACKS 


LIKE THIS. 


EBERHARDT 'S pe AUTOMATIC aEAR iN TT aUTER 


MOTOR GEARS 
AND ALL LARGE WORK, 


ALL the LARGE PLANTS are 
using our machines, 


BEFORE DECIDING CONSULT 


GOULD & EBERHARDT, 


a N. J. R. R. AVE., 
eA Green & Bruen Sts., Newark, WN. J. 





THE PRATT & WHITNEY CO,, 


HARTFORD, CONN., U.S. A., 


Invite correspondence from all who have use for Forging and Finishing Machinery, with 
Dies, Fixtures, Milling Cutters and Gauges, for the manufacture, on the American System 
of Interchangeability of Parts, of Fire Arms, Sewing Machines, Bicycles, Typewriters, 
Electrical Apparatus, etc., or for Machines and small tools for finishing brass in the forms 
of Gas Fixture Joints and Keys, Locomotive Fittings and Plumbers’ Goods. 


Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 


THE BILLINGS PIPE WRENCH. 


Jaw Drop Forged from the Best Tool Steel. 
Few Parts. Best 
a Vorkmanshtp. 
Angle of Jaws 


the same trrespective of the size of pipe taken. 
Length 14 inches. Takes Pipe from '% to 1% inches. 


The Billings & Spencer Co., Hartford, Conn. 


England—CHARLES CHURCHILL & CO., 23 Cross a Finsbury,’ London, E. C. 
France—L, ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russti low J, BLOCK, Moscow. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


eee Z| HORIZONTAL 
l=), BORING MILLS. 


IRON AND BRASS WORKING MACHINE TOOLS. 
SEND FOR ILLUSTRATED CATALOGUE. 



















































a NY z <i THE HAYDEN & DERBY MFG. CO., 
a (x) a SOLE MANUFACTURERS 
> Dm ¢ = METROPOLITAN  INVECTORS, 
pon KH 5 2 - [AUTOMATIC and 
- ae’ 2¢ P DOUBLE-TUBE. 
i“ 4 & THE MOST RELIABLE 
[T, # 4 a". wa INJECTORS 
s o £2. ¢ MADE. 
t ~ ae 
. 8 (x) oO £2 8 
< it "ta - MET ROPOLITAN 
a Zz. ™~ & =} = DOUBLE- TUBE 
—nt os of ° 14> 
Fy ( 2 = — Awarded the high- 
6 Sid Fl geass sic 
= * & iS | CATALOGUE oubie Toke araropeitan 
ea 8 ‘o) Tube =. CIN and D. H Inje — _ 
O (1) = il OFFICE AND SALESROOMS: 
~ No. 111 & 113 LIBERTY ST.. NEW YORE. 





UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


WYMAN®GORDON 


WORCESTER, MASS. 








a_i 
el |, 


J.M. ALLEN, PreEsipEnr. 
WM. B. FRANKLIN, Vice-PresipEnt. 


” DROP FORGINGS F. B. ALLEN, Seconp Vicre-PRESIDENT. 
— WooD wth VATS) oS ie J. B. Prerce, SECRETARY & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO, 
r yi Manufacturers of 


ecm ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE CHEAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, 6 to 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices. They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE Co.,, cio 


See our Advertisement on page 18, 


















PAT. DEC. 5, 1882, 
PAT. DEC, 4, 1888, 
PAT, AUG, 25, 1885, 








ae 


J.M.CARPENTER =_ 


PAWTUCKET.R.|I. 











—\\ 





